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THE TUBERCULOSIS PROGRAM OF THE VETERAHS’ 
ADMUHSTRATIONi 

PAUL R. HAWLEY = 

The Veteraas’ Administration is vitalty interested in the tuberculosis problems. 
Ha\Tng the responsibility for the discovery, the treatment and the rehabilitation 
of the largest kn.omi group of tuberculosis patients, it may be expected, and jus- 
tifiably so, that we assume the leadership in the fight against this disease. To 
attain that goal in the shortest time possible, we shall expend all available ener- 
gies and resources. We do not underestimate the job that lies ahead of us, 
because we have available to us the picture of what occurred after World War I. 

During the period April, 1917 to December, 1919, 12 per cent of the 178,699 
discharges for disability, or 22,390, were due to tuberculosis. In World War 11 
up to December 31, 1945, only about 1| per cent of the discharges for disability 
were due to tuberculosis. It is estimated that about 150,000 cases of tubercu- 
losis were filtered out by mgans of chest X-ray examinations at the induction 
centres. 

The peak year for hospital treatment of tuberculous veterans was 1922, when 
44,951 patients were treated at a cost of $30,000,000. That year, tuberculosis 
accounted for 43 per cent of all hospitalized veterans. 

Although the pension and compensation rdles climbed steadily from 1919 to 
1935, when it reached the total of about 68,000, the hospital beds occupied de- 
clined rapidly from the peak of about 11,000 in 1922 to 6,000 in 1927, and tapered 
off to a low of about 4,000 in 1940. This number again began to rise in 1942 and 
reached our bed limit in 1945. 

At the present time, we have 14 tuberculosis hospitals unth a total bed capa- 
city of 5,912. We have tuberculosis units in 14 general hospitals with a total of 
1,963 beds and tuberculosis units in 23 neuropsychiatric hospitals with a total of 
800 beds, or a grand total of 8,676 beds. 

We anticipate the need for 16,000 beds for the peak year 1950. We shall 
secure these beds by acquisition of Army hospitals and new construction. 

The ratio of doctors to patients has been approximarely 1 to 35. These 
figures have included the various specialists in the hospitals. 

We shall employ as many specialists in tuberculosis as we can secure. In our 
residency program, we shall have a ratio of one resident to 30 patients. To sup- 
plement the full-time staff and residents, we shall, w'hen they are available, em- 
ploy attending men and consultants. 

The recruitment of nurses for tuberculosis hospitals has been difficult. The 
younger nurses have not had much training in the care of the tuberculous. Miss 

' Presented before the Joint Session of the Medical and Public Health Sections at the 
42nd annual meeting of the National Tuberculosis Association, Buffalo, New York, June 
13, 1916. 

= Major General Paul R. Hawley, Surgeon General, Veterans’ Administration, Washing- 
ton, D.C. 
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Etta McXctt is developing aseptic techniques in our hospitals and iias already 
had one of our hospitals accepted for afliliate nurse training. Our aim is to have 
a ratio of at least one nurse to 5 patients. 

We have initiated a program which will prove to be a big factor in tuberculosis 
case-finding. The program, briefiy, is this: 

(A) Chest roentgenograms will be secured for each liospitalized patient and every 
domiciled member at tlie time of admission and each out-patient at the time of 
scheduled examinations, if none has been made witliin six months. 

(B) Periodic chest X-ray surveys will be made of all general and ncuropsychiatric 
patients at the end of each tweh'c months residence in the hospital. 

In other w'ords, any veteran who comes to us, will get a chest roentgenogram 
if he hasn’t had one within a period of six months. 

We propose to have five tj'pes of institutions for the treatment and housing of 
tuberculous veterans. 

1: Tuberculosis units of not less than 100 beds witlun ncuropsychiatric hospitals for 
the treatment of psychotic tuberculous patients. 

2: Sections of not less than 100 beds in general hospitals for the treatment of patients 
who require constant bcd-rcst. 

S: Convalescent rural sanatoria for patients who are ambulant in any degree and 
who may be e.vpected to improve with defim■ti^•e treatment. All of our present tuber- 
culosis hospitals are of tliis type. 

Isolated "health resorts" for ambulant patients with positi\'e sputum for whom 
definitiw treatment is inadrisable. 

6: Communities for the severelj' handicapped and for ambulant patients with nega- 
tive sputum cultures but disabled by emphj’sema. 

Since last December, we have permitted any patient in a Veterans’ hospital, 
w^ho has tuberculosis of service origin, to transfer to and receive treatment at 
government expense in any hospital with wdiich we can make a contract. 

It is our belief that our responsibility for the tuberculous patient is not limited 
to a period of rest, a minimum of exercise, a classification of an arrested status 
and then discharge. 

If a patient attains an arrested status but is unable to become a useful member 
of society, he hasn’t gained very much, and we have failed in our duty to that 
patient. It is our intention, if the patient’s physical condition pennits, to . 
give him the opportunitj’’ to become rehabilitated and imdergo a period of har- 
dening before he has to go on his owm. Each hospital will have a rehabilitation 
department under the direction of a chief of rehabilitation. The chief of re- 
habilitation Avill work in close cooperation Avith the medical and nursing staffs and 
all branches of the phj’-sical medicine seiwdce. 

Rehabilitation will begin as early as feasible and will continue until the patient 
is able to start life anew. We hope to extend his period of full compensabiIit 3 '' 
until such time as he maj- be phj'sicallj’’ capable of earning lus li\ing. There is 
no logic to taking aw'ay the patient’s financial aid shortly after he is discharged 
from the hospital, at the time wiien he needs it most. The medical profession, 
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as iTcll as those persons interested in insurance and compensation, is fully aware 
of the relationsliip of disability compensation to the speed of complete recovety. 
Xcvertholess, a patient who has religiously pursued the regimen prescribed for 
him and who is ready to build up gradually to a full-day work tolerance should 
not hare thrust upon him the added financial responsibilities that would result if 
his pension were reduced or dropped. We believe that delaying this reduction 
for two yearn, or until the patient is ready for work, is sound medical practice. 

You, no doubt, know that the follow-up care of tuberculous patients by the 
Veterans’ Administration has been practically non-existent. We have inaugu- 
rated a follow-up program which I shall give to you in part. 

1. In order to enhance and prolong the good effects of hospital treatment 
among our tuberculous beneficiaries, to discover relapses early and institute 
treatment promptl}', to help prevent advanced disease and to contribute toward 
safeguarding tlie health of others through the control of communicable tuber- 
culosis, there shall be instituted an orderb' follow-up system of all tuberculous 
veterans discharged for any reason from a ^^eterans’ Administration hospital, 
home or centre. Such a follow-up program is intended to ensure continuous 
medical superidsion, reexammation and appropriate treatment for an indefinite 
and prolonged period of time, as indicated in the individual case. 

2. The responsibility for the care of an}’^ tuberculosis patient does not ter- 
minate when the patient is discharged from hospital treatment. All of these 
patients will require further examinations; some will need further treatment and 
others will need a period of rehabilitation before resuming normal activities. 

3. To provide the discharged tuberculosis veteran with the proper follow-up 
care, the Veterans’ Administration will use its avaUable facilities, and will solicit 
the aid of other agencies interested in the care and rehabilitation of the tuber- 
culous. 

4. Under the provisions of present regulations, it is permissible to recall vet- 
erans to determine the progress of the disease, vdth transportation furnished, in 
those cases w'here hospital status is clear, and the patient is otherwise entitled. 
Patients with service-connected tuberculosis can be handled in the out-patient 
depai’tment in many instances without the necessity of admission to the hospital. 
Patients with non-service-connected tuberculosis, however, will require read- 
mission for check-up purposes. It will be the responsibility of the discharging 
hospital to make the necessar3^ arrangements with the hospital, or office nearest 
to the patient’s home that is equipped to render such follow-up care, in cases 
where the veteran is entitled to it but for geographical reasons it is not practica- 
ble to have him report to the discharging station. 

5. The regional offices may authorize qualified phj>'sicians or recognized in- 
stitutions near a patient’s home to render this follow-up care to service-connected 
tuberculous patients if this is deemed more feasible. Whenever possible, these 
arrangements will be made prior to the patient’s discharge and the patient ad- 
\ised as to which hospital, or office will conduct his future examinations and the 
approximate date on w'hich he should report for the first one. In the event of 
departure from the discharging hospital through absence without official per- 
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mission or discharge against medical advice, which precludes completion of prior 
arrangements, the patient will be notified by letter of the subsequent arrange- 
ments made for his follow-up. 

6. In effecting arrangements for follow-up, the discharging station, in the event 
it -will not maintain the follow-up, will promptly forward to the hospital or office 
which is to continue the treatment the entire file of X-ray films, a suramarj’^, in- 
cluding clinical and laboratoiy findings, the treatment previously received and 
the examinations or treatment recommended in the future. For those veterans 
entitled to out-patient service -who will not be able to obtain it at a veterans’ 
hospital or office, the necesseiy arrangements will be made with the regional 
office having jurisdiction over the case. For those veterans not entitled to out- 
patient care under ex-isting laws or for whom readmission may not be effected, 
a report will be sent to the local or State health authorities advising as to the 
tuberculosis diagnosis, sputum findings, treatment received and the examination 
and treatment that appear indicated. 

7. In these instances, the discharging station will, within a period of thirty 
days, ascertain from the local or State health authorities whether subsequent 
contact has been made with the patient by that agency. 

8. Great care must be exercised in determining the follow-up care in each 
individual case. Every patient with active pulmonary tuberculosis should be 
urged and encouraged to accept hospitalization so that constant observation and 
supervision may be provided for him. If the patient does not accept hospitaliza- 
tion, the place where the future examinations are to be made and the interval 
between examinations ’ivill be determined to a large extent by the patient’s ph 3 ' 6 i- 
cal condition and the distance from his home to the hospital or office. If the 
patient’s condition may be harmed by traveling, and provided eligibility for out- 
patient service has been established, every effort shall be made to have the c.x- 
aminations conducted at Government expense in the patient’s local community 
if the proper facilities are available. When proper facilities arc not available, 
managers may assign tuberculosis specialists to conduct the required examina- 
tions at the indicated intervals in the local community. Where community 
hospitals arc available, managers arc authorized to contract for the use of the 
X-raj' facilities, provided the films become the property of the Veterans’ Ad- 
ministration. 

9. \Wien it has been determined that the patient is not entitled to out-patient 
service at Government e.\'pense or rcadmission, he shall be referred to the nearest 
appropriate communit}' agency which provides that type of care. 

To facilitate and expedite the service to the veteran, wc have divided the 
country' into 1.3 areas. In each area wc have set up a branch office which is an 
independent organizational unit of the Veterans’ Administration. In each 
branch office is a tuberculosis division under tlie direction of a chief and assistant 
chief of tuberculosis. 

It is the responsibilitj' of this division to c.xercisc administrative aulhorit.v 
over all of the functions within that branclj area which pertain to tuberculosis, 
including hospital treatment, out-patient treatment, post-hospital follow-up. 
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examinations and medical decisions pertinent to adjudication. We have ap- 
pointed 13 outstanding tuberculosis specialists to seiA-e as chiefs of the sersdees. 
These chiefs are authorized to employ all of the personnel required by the tuber- 
culosis service in their respective branch areas except that final approval for kej’- 
personnel must be obtained from Central Office. Tuberculosis specialists seeking 
appointment are given a grade commensurate ndth their professional qualifica- 
tions, as determined by a Professional Standards Board.' Diplomatcs of 
specialty boards will be paid an additional twentj -five per cent. 

At the present time, three of our tuberculosis hospitals have been approved 
for residencies and are under the supervision of medical schools. A number of 
the general hospitals having large tuberculosis sections are also affiliated with 
medical schools. All of the new hospitals and tuberculosis sections •will be so 
located that they, too, will be affiliated ■until medical schools. We hope in the 
near future to be able to accept interns in these hospitals. We are endeavoring 
to secure the services of ph 3 ’-sicians -with highest professional qualifications, part- 
time at least, for the consulting and attending staffs. Plans are now being for- 
mulated to establish one or more research centres to provide the means and 
personnel to study fullj'- the problems of tuberculosis. 

There has been established in Central Office a department of “Medical Records 
and Statistics.” Subdivisions of this department will be established in each 
branch office, regional office, hospital and out-patient clinic, to provide not onl}’ 
the data necessary for efficient operation of an organization of this size, but also 
data to be used in statistical and other studies. 

Every effort will be made to provide the means and the incentive for research. 
As .soon as sufficient personnel has been secured, postgraduate courses for all 
professional personnel will be encouraged. 

In the past, to promote a worth}' emploj'ce, it was first neccssaiy that, a va- 
canc}’^ in a higher position be found. If no vacancy occurred, no promotion could 
be accomplished. After a certain grade was reached, to promote a competent 
clinician, it was necessarj’^ to put him into an administrative position if a vacancy 
existed. This sj^stem of promotion lowered the morale of the energetic, d.niamic 
tj’pe of individual and was not conducive to meritorious cfTorl.«. 

We have changed the system of promotion.':. At periodic in(en'al.s, there will 
be a review of each cmploj'ce’s record. If his pcrfoi-mancc of dut.v ju.‘:tinc.‘: it, 
he will be promoted and ho will continue performing the duties ho is mo.^t quali- 
fied to do and for which he, no doubt, has shown a preforencc. If an ern.Dloyces 
service has been unsatisfactory', he will be separated from the sendee. 

By thc.re means we shall raise the morale of all, esprit dc corps. We .‘•hall ofTer 
encouragement for improvement to each individual, thereby efifecting improve- 
ment of the entire Department of i\Icdicinc and Surgery, and it \ni! manife.^f it- 
self in the sendee rendered to the veteran. Wo also hoi)e to confrihuto at h’.a'-f 
our share toward the advancement of medical science. 

I take this opportunity to express to the National Tubereulosis .V.'^'-oci.ntKC) 
and to each of you individually my sincere appreciation of the cooj-v’nition y'o'i 
liave shown in the pa.st and I hojH'' to receive your fulle.':' i-'upixiri in fb.c suttirc. 
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Los tuberculoses seran tratados en cinco clases de institu clones: (1) uni- 
dades para tuberculoses en hospitales neuropsiquiatricos; (2) secciones de 
menos de 300 camas en hospitales generales; (3) sanatorios rurales de coni'-ale- 
cencia para ambulantes; (4) “casas de salud” aisladas para enfermos con esputo 
positive en los que no conviene un tratamiento precise; y (5) centres destinados 
a enfermos bastante incapacitados, pero ambulantes, con esputo negative. 

La rehabilitacidn es importante en el tratamiento : Cuando Uega el memento, 
y aun estando el enfermo en el hospital, se le a3mda a volver a ser un miembro 
util de la sociedad. 

A fin de facifitar asistencia subsiguiente metodica a los tuberculoses, la 
Administracidn de Veteranos coopera con otros organismos para acrecentar y 
prolongar los buenos efectos del tratamiento hospitalario y ayudar a salvaguar- 
dar la salud ajena. Ese plan se propone asegurar continua vigilancia mddica, 
pues el deber de asistir al tuberculoso no termina cuando se le da de alta del 
hospital. 

Con mira a mejorar el seryicio mddico prestado a los enfermos, eminentes 
tisidlogos actfian como jefes de sendcio en cada una de las 13 fiiliales. El 
esplritu de todos los medicos de la Administracidn de Veteranos ha side real- 
zado por un cambio en el sistema de ascensos, basado en la preparacidn y ejecu- 
cidn del individuo y no en si existe una plaza superior vacante. 



THE NATIONAL TUBERCULOSIS ASSOCIATION AND ITS INTEREST 
IN THE TUBERCULOUS VETERAN' 

Iir.UIlKUT U. KinVAUDS*-* 

The of Iho Natioiml 'riiberiMtlosis in the tuhijrcnious 

veteran tlates back to IhHi. Ihirins anti foiiiovin}: lia' World War, the Ar-o- 
eiatton eontributetl f!:enerously of ita reaonreea to hrinp; about the maximum 
in earn for the veteran, .ami to prevent, ua far as jio\«i!)le, the conditions and 
sitviations that loomed so menaeinqly at the bt'Kiiminf; of tlie world conflict only 
recently closed. 

It is of intemsl, therefoiv, to review britdly tht» problem as it was visualired 
prior to, durinp^ and after the first \Vt>rld Wjir and note the policies mloptod for 
their solution and their possible relationship to the problem in 1013, when the 
Association aitain appointed a committee tosttuly the situation and make recom- 
mendations. 

In May of 1021, the Association puliHshcd a booklet Cooperation, o Summary 
Report on the Aclh'itic!: of the Xational Tutterculomx AKXOciation for Tuherculous 
Scm'ccmrn in Cooperation with the Federal Government. This booklet recounts 
many intorestinK fact.s dating from 1910 up until the time of its publication. 
They arc discussed under six major headings as follows; 

1: Com{)cnsalion for physical disability. 

2: Hospitalization. 

S: Training of i)crsonncl. 

Rehabilitation. 

o: Aftercare. 

G: Education, publicity and legislation. 

The Association a.s.sistcd the government by the appointment of some ton com- 
mittees that dealt with these problems and by the loan of members of its staff to 
do the large amount of field work involved. Of the latter, Dr. II. A. Pattison and 
Mr. T. B. Kidner contributed he.avily of their time to the work of the various 
committees. On the committees were found a notable list of the outstanding 
tuberculosis physicians of the day. 

In the latter part of 191C, Landouzy reported a frightful toll of lives sacrificed 
because of tuberculosis in the French Army. It was Herman Biggs, who, on the 
basis of his owi observations in France, aroused the interest of the Association in 
the problem as it might affect the anned forces of this countrj'. The annual 
meeting of the Association held in Cincinnati in 1917 was litcnally a war meeting, 

' Presented before the Joint Session of the Medical and Public Ilcallh Sections at tlic 
42nd annual meeting of the National Tuberculosis Association, Buffalo, Now York, Juno 
13, 124G. 

' Director, Bureau of Tuberculosis, New York City Department of Health, 125 Worth 
Street, New York, New York. 

’ Chairman, Committee on Tuberculosis among Veterans, National Tuberculosis Asso- 
ciation. 
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atid it was there that Biggs epitomized the general attitude in the following 
words: "So far as I know, tuberculosis has never before played a very large part 
in the sanitary histoiy of any great war, but it is playing such a part in the present 
struggle.” This prophecy was borne out to a degree that was not fully realized at 
that time, and we are still pa 3 '^ing to-day for that situation. 

COMPENSATION FOE PHYSICAL DISABILITY 

The Executive Committee of the National Tuberculosis Association in Juty, 
1917 went on record as endorsing the principle of separation allowances to be 
provided by Federal legislation, and of compensation for the injuries, sickness 
and death resulting from war. A committee was appointed to further legislation 
to these ends. 

The Congress of the United States enacted into law an act, on October 6, 1917, 
that created the Bureau of War Risk Insurance. There Avere three chief features 
of this Act. 

A. ‘‘A dcAuation from the established polic 3 ’- with reference to wholesale 
granting of pension to ex-servicemen, and a substitution for this polic 3 '^ of one of 
compensation based upon the degree of injur 3 ’’ or disabilit 3 '.” 

B. "The provision of hospital care as a distinct part of a wounded or sick 
soldier’s compensation.” 

C. "The provision of vocational training in an effort to rehabilitate the sick or 
injured veteraii along lines commensurate with his physical impairment.” 

On March 5, 1915, the National Association adopted a resolution dealing with 
the degree of disability of tuberculosis and the amount of rating essential for 
compensation, a problem that grew out of the War Risk Insurance Act. The 
resolution was as follows: "That a man with proven tuberculosis is entitled to 
compensation, the minimum rate of which to be not less than 25 per cent.” Tlie 
substance of this resolution was adopted by the government. 

In May of 1922, the National Association supported a resolution presented 
b 3 '^ Dr. F. M. Rinehart, Clinical Dhector of Tuberculosis of the United States 
Veterans Bureau, the effect of which n'as to limit the cash compensation allowed 
to tuberculous patients during the period of hospitalization, and to set aside the 
main portion of then- legal allotment as a fund to accumulate against the day of 
discharge from the hospital, and for the maintenance of their families, if an 3 ’^, 
during treatment. The AdAusoiy Committee of the Veterans Bureau, a com- 
mittee appointed b 3 '’ the National Tuberculosis Association, at the request of the 
Director of the Bureau, also urged such an amendment to the compensation law. 
Another Advisory Committee appointed to the O’Ryan Investigating Committee 
in 1923, urged a similar amendment. These recommendations were not adopted. 

The National Association and committees appointed b 3 ’' it, at the request of 
the government, cooperated in forming various regulations dealing with rating 
cases of tuberculosis. They offered suggestions dealing vath Boards of Con- 
sultants, time limits for compensation and the important subject of discipline in 
compensation. 

In this latter matter, it became obvious that the best interest of the A'eterans 
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was not being served by the comparative!}’' large sums of money available to him. 
There was eveiy reason to believe that these funds, with free hospital care and 
treatment, tended to be subversive to discipline. An appeal was made by the 
Association to the government, to the American Legion, to the press and to the 
general public, to change the compensation act in order to promote discipline and 
proride proper regimen in the treatment of tuberculosis. The act was amended 
in such a manner that the compensation of the ex-serviceman could be reduced or 
withheld temporarily in order to discipline liim to observe the regimens necessar}’- 
to take care of tuberculosis. 


HOSPITAUZ.-VTIOK 

The history of hospitalization for the veteran is long and mi'obed, and we only 
need to note here that when the United States entered World War I in 1917, it 
was relatively unprepared to meet the demands that were a logical sequence to 
the Acts of the Bureau of War Risk Insurance. All told, there were only 1,000 
beds for the tuberculous controlled by the Army, U. S. P. H. S. and the National 
Soldiers Home, with a possible additional 1,000 available for cases of emergency. 

It was not until December 5, 1919, that the historic document, ^ 4S1, was sub- 
mitted to Congress. It was a plan to proride care for disabled soldiers and 
sailors. This document was submitted together ■with a bill proriding for a total 
appropriation of little over $185,000,000.00. Considerable discussion in and out 
of Congress followed, vith the general theme of building large government insti- 
tutions. 

This viewpoint was not approved by the National Association and they set 
about trj’ing to get backing for the utilization and expansion of existing tubercu- 
losis hospitals as a more realistic approach to the problem. The position of the 
National Association was overruled, due to the desire of certain members of Con- 
gress, who, for political and other reasons, wished to have hospitals located in 
their districts. Similar opposition -was voiced by the American Legion, which 
organization apparently did not fully appreciate the true meaning of the National 
Association’s attitude. 

On March 4, 1921, two years after the first attempt to make hospital prorision, 
and three and a half years after the original promise of October 6, 1917, Congress 
enacted a law that gave promise of a real institutional plan to take care of the ex- 
servicemen. Follo^ving this getion, the Secretar}’ of the Treasur}’-, the Honorable 
A. W. Mellon, appointed a small Adrisor}’ Committee of consultants composed 
of the following men : Dr. William Charles WTiite, Chairman ; Dr. Frank Billings; 
Dr. John C. Bowman; Dr. Pearce Bailey, later succeeded by Dr. George H. 
Kirby. To assist the committee, the National Association assigned Dr. H. A. 
Pattison of the medical serrice and Mr. T. B, IQdner, institutional secretarj’- of 
the National Association. They spent approximately two years siting hospi- 
tals or proposed sites for the committee. Standard plans for hospital construc- 
tion were prepared, and studies of the relationships of federal, local, state, county 
and municipal institutions were made, and the possibilities of adding to e.\isting 
governmental institutions were explored. This committee reiterated its inten- 
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tion that the Veterans Bureau should not build institutions “merely to satisfy the 
desire of patients or the demands of political and commercial constituents.” 

In November, 1922, the Ad\dsory Committee of the Veterans Bureau recom- 
mended that the occupational training of ambulant tuberculosis patients should 
be conducted in connection ndth an institution, where continuous and uninter- 
rupted medical supervision would be available. 

At this time, there Avas a grondng tendency toward lay domination in the 
administration of tuberculosis hospitals. The Advisorj’^ Committee, on May 2, 
1922, resolved “That the administration of hospitals for the treatment of the 
tuberculous is chieflj’^ a medical problem of a highl 3 »^ technical character. There- 
fore, the control of professional persoimel in the hospitals of the Veterans Bureau 
as to appointment, transfer or discharge, should be A^ested in the medical director 
of the Veterans Bureau . . .” 


I’ERSONNEL 

The ExecutiA’e Committee of the National Association, on January 7, 1920, 
strongh’- urged “the justice and necessity for increased salaries for the personnel 
of the IT. S. P. H. S., to insure successful and adequate care of the tuberculous 
ex-soldier and ex-sailor and all other persons entitled to such care. 

“In regard to the training of personnel, the National Association has repeatedly 
urged the dcA'clopment of schools for the traming of doctors, nurses and other 
paid officials dealing AAuth the tuberculous ex-serAuceman. The National Asso- 
ciation has urged generally that for medical officers, special training in diagnosis 
and treatment be proAuded bj’’ the Veterans Bureau of not less than six months, 
and preferablj’’ one A'ear’s duration.” 

In commenting on this matter, General Hines indicated his whole-hearted ac- 
cord in the imperath’-e need for thorough training, but felt that it would never be 
possible to extend courses for the time limit proposed AAithout disruptmg the rou- 
tine work of the Bureau. 

REHABIU!T.A.TION 

The National Association, in November, 1918, assigned Dr. H. A. Pattison for 
seven months to deAelop a plan for vocational training of the tuberculous A^eteran. 
Considerable progress AA'as made, and it is obAuous that the interest stimulated by 
the Association had a far-reacliing effect, eA'-en though the program was neA’-er 
entirety satisfactorj'. 

AFTER-CARE AND HOME TREATMENT 

At .the request of General John O’Eyan, acting as Counsel for the Special 
Committee of the United States Senate inADstigating the Veterans Bureau, a com- 
mittee AA’as appointed to consider the after-care of the general problem of hos- 
pitalization. This Avas early in 1922, and the folloAving significant suggestions 
were made : 

1: That home treatment is impractical and inadA’isable. 

S: That the cottage or one-man type of hospital by which a patient might be allowed 
to hospitalize himself, is not proper hospital treatment. 
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S: That sanatorium and hospital treatment is the host inctliod of trcating tubercu- 
losis. 

That special diagnostic .ccm'ccs in each district for ca'cs of doubtful diagnosis 
should be pro\ided. 

5: That extension courses of training should be pro\'ided. 

6: That existing social service agencies should be utilized. 

7: That repeated follow-up diagnoses be made, and that recoids be centralized, so 
that a c.ase can be followed from its beginning to its completion. 

S: That conferences between di\nsions be held on matters dealing with these situa- 
tions. 

EDUCATIOXAE ACXmTIES 

The educational activities of the Association were originally conceived as two- 
fold: First, towards the men, and secondly, towards the government or officials 
endeavoring to solve the problem of tuberculosis. All available avenues were 
utilized in the former, and the preceding comments indicate the mode of coopera- 
tion in the latter. Tliese same principles have, in the years since, actuated the 
policies and serxdces of this Association, not onl}' towards the veteran but to the 
community at large. 

The foregoing sendees and the objectives of the National iVssociation for the 
period 191G-1924 are iniportant, because the3' indicate quite clearh* the accepted 
thinking on these policies at that time, and they represent basicallj’- the concepts 
for the solution of the problem as we see it to-day. Had more of these concepts 
been adopted, and had thej’^ become an integral part of the Veterans’ Admin- 
istration in the 3'ears between the two great wars, it is reasonable to believe that 
the Veterans’ Bureau in 1943 would have been better prepared to meet its new 
responsibility imposed by World War II. 

Some of the major difficulties, from the standpoint of medical sendees rendered 
to veterans, have been the organizational barriers interposed between the hledi- 
cal Director and the Administrator. A Committee of the National Association, 
under the chairmanship of Dr. Dardd L3’man, in 1934, reported in part as follows: 
“There are about eight main bureaus under General Hines. Ever3’' one of these 
bureaus is headed b3’' a la3Tnan. Under one of these la3' bureaus is tlie director 
of the medical service. His one approach to the head of the bureau on 0113" 
medical problem is to go through the la3Tnan who is over him, and then, if it is 
ver3’^ important, that la3TOan can go directl3* to General Hines, but most routine 
matters go through aides of General Hines. An3' medical matters to be initiated, 
any educational or clinical work, an3dhing to do wdth rating of cases, coming from 
this medical man has to get the oka3" of one or two of these la3men before the 
medical staff can move a hand.” 

Despite recommendations to change this situation, the same organizational 
plan continued until the recent reorganization of the services in 1945. 

THE PBOBLEM EST 1943 

The entrance of the United States into the recent world conflict immediate^’' 
brought to the fore the possibilit3’' of a marked increase in the number of veterans 
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who would develop tuberculosis and be in need of modem therapy. In retro- 
spect, it was obvious that the prerdous S3’-st€m had not functioned adequatelj’-, 
and there Avas eA^erj’- reason to believe that the application of present-day con- 
cepts could not only reduce the cases that would need care, but could also assure a 
much higher degree of pemaanent arrest and cure, if a way could be found to 
appl5’' them. 

The first step in this direction atos the inclusion of a chest roentgenogram as 
part of the routine examination of all Selectees. This procedure AA'ould weed out 
as thoroughly as possible persons A\dth potential!}’- activ’-e, as well as active disease. 
The contribution of this procedure in tuberculosis control is too well knorni to 
warrant extended discussion here. It was realized that despite this effort, some 
men with lesions would be taken into the serAuce, and furtheimore, many Avould 
deA’-elop a lesion as the result of the rigors of training and war. Thus, the Vet- 
erans’ Administration should plan for an increase in its tuberculosis problem, 
that Avould, on the whole, be found among a 3'ounger age group than the World 
War A^eteran then under care. 

The Committee on Tuberculosis among Veterans of the National Tuberculosis 
Association was organized in the spring of 1943, at a time AA’hen there were current 
an increasing number of reports indicating a questionable quality of medical 
serA'ice to the tuberculous A^eteran. The immediate problem concerning the 
Committee was the determination of the cause or causes that underlie the refusal 
of patients to accept medical care in veterans hospitals, or once admitted, their 
refusal to continue treatment to the point of maximum hospital benefit. It AA’as 
• the feeling of the Committee that the aforementioned causes might be revealed 
by exploration into the folloAAdng fields: 

1; Medical organization of the Veterans’ Administration. 

2: Selection, assignment, promotion and training of professional personnel. 

S: The geographic location of hospitals as related to medical teaching centers and 

conA’enience of patients. 

4: The effect of the existing pension plan on the contentment of the ATteran. 

5: The relationsliip of the '\’^eterans’ Administration to the following: 

(o) '^’eterans’ oiganizations. 

(6) Public health agencies. 

(c) Voluntar}’ health agencies. 

In consideration of the foregoing rather broad concepts, it was decided that, as 
far as possible, each medical member of the Committee should obscrv’c at first 
hand the clinical administratiA’e practices in as man}’^ tuberculosis hospitals as 
possible AAitliin the limited time aA’-ailable. A few members of the Committee 
went to General Hines on October 31, 1944, to solicit his cooperation and to out- 
line their proposed method of stud}'. At this meeting. General Hines assured us 
of full cooperation on the part of his staff, and aa'c AA’ere accorded eA’eiy possible 
courtesy by the personnel in the Washington office, as well as b}' tlie personnel in 
the A'-arious Facilities. Conferences AAuth indiAudual members of tlie staff Avcre 
conducted on a confidential basis, and it is belicA’cd that the Committee obtained 
an accurate insight into the problem. 
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THE SCOPE OF .OnSERVATIOXS OP THE COMMITTEE 

1. Evaluadon of veterans hospitals: Visits M'cre made to 17 hospitals scattered 
throughout the couutiy. Observations were made according to an accepted 
outlme, so that our findings might be ns nearly comparable as possible. The 
findings of each member for each institution visited were circulated to other 
members of the Committee and formed the basis for our subsequent discussions 
and recommendations. 

2. Evahialion of published reports on the veterans problem: Careful consideration 
was given to an increasing volume of reports, by professional as well as bj' lay 
MTiters, vith the result that the Committee felt that, for the most part, thej' were 
subject to rcevaluation, if a purelj' objective viewpoint were to be followed. 

3. Laws, rules and regulations governing medical services: Considerable time was 
devoted to the policies of considerable volume of the aforementioned material, be- 
cause it ixipresented the mles and regulations under which the veterans law was 
being administered, and verj’- likely determined the type of sendee to be found in 
the hospitals. Considerable assistance was obtained by hire. Marj-^ Mack of the 
National Association’s staff, who was engaged at that time in codifying this tjqic 
of material. 

4. Social service and rchabiliialion: Recognizing that rehabilitation, as a part 
of the medical scheme for the tuberculous veteran , was of the utmost importance, 
the Committee had the counsel and adnee of the Rehabilitation Sendee of the 
National Association, ivhich had had membere of its staff in some 21 differcnt 
veterans hospitals where careful studies had been made. Tlius, we were pri\d- 
leged to re\dew the studies and opinions of experts in this important field. 

5. Utilization of facilities of veterans' organizations': The national veterans 
organizations, as early as 1943, declared themselves in favor of greater effort bj’’ 
their affiliates, to convince the veteran of the importance of liis remaining in the 
hospital until he had received the maximum benefit. This thought was in line 
vdth the attitude of the National Tuberculosis Association and its various affili- 
ated associations throughout the nation. As a consequence, the National 
Association’s local committees have made a nation-vdde effort to implement the 
declaration of the national organizations for veterans, and immediately many 
valuable contacts were made in various states to set up educational programs. 

REStTLTS OF STUDY 

The results of the study made by this Committee are of interest or importance 
only as they represent the situation that exdsted prior to the reorganization of the 
Veterans’ Administration under General Bradley. The profound changes that 
have been initiated in the few months of his incumbency are in line vith the 
Committee’s recommendations. Our interest, therefore, is more concerned with 
the further development of his plans than it is with the review of past accom- 
plishments or delinquencies. It is important to point out that these new objec- 
tives vnW. not be realized to the full without the expenditure of considerable time 
and effort, both now and for many months to come. Already a number of leading 
tuberculosis clinicians and administrators have accepted assignments in the 
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Veterans’ Administration, and this -n-ill tend to attract still others to a sendee 
that in fact ma}'- become a real service in the true sense of the word. 

The problem of tuberculosis among veterans must not be %dewed as the exclusive 
responsibility of the Veterans’ Administration. The veteran is also a citizen, 
and, therefore, he is a problem of the community in which he lives. There is a 
clearly indicated need for a far closer relationship between the Veterans’ Ad- 
ministration and the various departments of health, state and local, throughout 
the country. The outlook for an improvement in this relationship is most en- 
couraging. The veterans’ hospitals are reporting promptl 3 ^ aU tuberculosis cases 
at the time of admission and discharge, •which gives the local health authority an 
opportunit 3 ’- to set in motion local control facilities. This vdll be considerably 
augmented with the expansion of tuberculosis control facilities in many states and 
communities through the efforts of the U.S. Public Health Service and its Divi- 
sion of Tuberculosis Control. Thus, there is every reason to believe that, as time 
passes, we ■mil come nearer and nearer a uniform procedure of practice in all 
states and communities. 

The voluntai^’- agencies, such as the veterans’ organizations and their auxili- 
aries, the tuberculosis associations and such other agencies as are interested in the 
veteran and tuberculosis, have not onty an opportunit 3 ', but a responsibility as 
w^ell to contribute to the cause. These organizations acting in a concerted fash- 
ion can be of the utmost importance in furthering the present reorganization 
now under way. The accomplishment of the goals that have been sdt is only a 
part of the job. We must make sure, so long as there is need for such ser\nces in 
the future, that the same high t 3 T)e of service will continue. The oppoitunities 
of these organizations to disseminate health education and to formulate public 
opinion, if intelligently used, should assure us of the accomplisliment of our 
objectives in the shortest possible time. 

suaniARY 

A brief remew of the interest and actmties of the National Tuberculosis 
Association in behalf of the tuberculous veteran has been presented. BasicaU 3 ', 
the recommendations of the Association have been to create a medical service of 
the highest possible caliber. Rehabilitztion was msualized as an important 
adjunct to the proper arrestment of the disease and as a method to prevent re- 
peated relapses that have been so common in veterans of the first World War. 

The Association 'appointed a Committe in 1943 to reevaluate the situation and 
make recommendations for improvement. Tliis Committee had the full support 
and cooperation of the Administrator of veterans’ affairs. Some 17 different 
hospitals were- visited and the observations made formed the basis of a report 
to the Administrator. 

In addition to the specific recommendations for improved medical care and re- 
habilitation for the veteran, the Committee -rdsualized the tuberculous veteran 
as a problem not onl 3 ’’ belonging to the Veterans’ Administration, but as well a 
problem of the community in which he resides. Local healtli departments, 
tuberculosis associations, veterans organizations and others, interested in tlie 
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control of tuberculosis, have a definite responsibility which, if constructi\'cl 3 ' 
developed, can contribute matcriallj’^ to the continued well-being of the veteran. 

The recent reorganization of the I'cterans’ Administration under General Brad- 
ley and the events that have developed since that time have indicated tluat the 
recommendations of the Committee arc being adopted as rapidly as possible. 

SUMARIO 

Esta breve resena describe los csfuerzos y obras dc la Asociacidn Kacional 
contra la Tuberculosis en pro del veterano tuberculoso. En el fondo las reco- 
mendaciones hcchas ban tenido por mira la creacidn de un ser\acio mddico 
de la mejor calidad posible, %asualizando la rehabilitacidn como importante 
coadyuvante del estacionamiento adccuado de la enfermedad y como mdtodo 
destinado a impedir las recidivas repetidas que han sido tan frccuentes entre los 
veteranos de la I Guerra Mundial. 

La Asociacidn designd en 1943 una Comision que justipreciara de nuevo la 
situacidn y formulara recomendaciones encarainadas a mejorarla. Esa Comisidn 
reeibid pleno apoj'o y cooperacidn de parte del Administrator de los asuntos 
de veteranos. Unos 17 hospitales fucrou \'isitados y las obser\'acioncs rcaliza- 
das en ellos formaron la base de un informe elevado al Administrador. 

Ademas de sus recomendaciones espectficas en cuanto a mejor asistencia mddica 
y rehabilitacidn para el veterano, la Comisidn considerd al veterano tuberculoso 
como problema que interesa no s6Io a la Administracidn de Veteranos sino a la 
colectivitad en que aqu61 reside. Los departamentos locales de sanidad, las 
asociaciones antituberculosas, las ligas de veteranos otros interesados en la 
lucha antituberculosa tienen una obligacidn bien definida, que si so desempeha 
constructivamente, puede contribuir decididamente al continue bienestar de 
veterano. 

La reciente reorganizacidn de la Administracidn de Veteranos bajo la direccidn 
del General Bradley y los desenvolvimientos desde entonces indican que las 
recomendaciones de la Comisidn van siendo puestas en efecto con la mayor 
rapidez posible. 



RECENT DEVELOPMENTS IN TUBERCULOSIS CONTROL^ 
HERMAN E. HILLEBOE = 

Since its inception in July, 1944, the Tuberculosis Control Di^-ision of the 
United States Public Health Service has made manj'- advances toward a realiza- 
tion of its long-range objectives — the eradication of tuberculosis in the United 
States. At the beginning of its work, measures Avere instituted to study the 
scope of the tuberculosis problem and to organize the new Division into efficient 
and integrated Sections. Because the work of the Division necessarily had to 
include all t 3 'pes of serAUce and research and because the major portion of thi.q 
enterprise AA’oidd require cooperation AAuth State and private health agencies, 
four sections AA’ere organized at the outset, AdministratiA'^e, State Aid, Field 
Studies, Radiolog}’-, and their actmties and their objecth'^es were specifically 
stated. 

Dm-ing its first year of operation, the DiAusion occupied itself Avith the re- 
cruitment and training of personnel, with the deA’elopment and actual operation 
of the grants-in-aid program and the procurement of necessary field and labora- 
tory equipment. The requirements of a national program were studied and plans 
AA’ere made to satisfy the many demands from the State and local health depart- 
ments Grants-in-aid funds during this first year were used by the States mainly 
for the purchase of equipment and supplies for case-finding, and the establish- 
ment of folloAV-up sendees, including recruitment and training of professional 
personnel. The Division participated in these State functions through consulta- 
tions, demonstrations and the loan of professionally trained persons. 

During the fiscal year 1946, the Tuberculosis Control Division participated in 
organization and integration of tuberculosis control actmties in almost eAi-ery 
State of the Union. By means of new X-ray film techniques, the Dhdsion dem- 
onstrated the feasibility of X-ra 3 ’ing the majorit}'- of the adult population in the 
United States and the possibility of actually starting on a program of eradicating 
tuberculosis. 

Until the establishment of the Tuberculosis Control DiAdsion, programs against 
tuberculosis AA’ere conducted largely b}’ Amluntary agencies led b}’ the National 
Tuberculosis Association, which emphasized health education and legislation, 
and b}’ State and local health departments. The Tuberculosis Control DiAd- 
sion in no sense replaces any of these groups; rather it is the function and the 
purpose of the DiAdsion to guide and to coordinate by means of technical, ad- 
visory, research and financial aids all existing agencies AA'hich are working 
toward the goal of eradication. Now at the end of its second 3’ear of activit}"- the 
DiAdsion can demonstrate material progress. Its four major objectiA’-es, case- 

^ Presented before the Joint Session of the Medical and Public Health Sections at the 
42nd annual meeting of the National Tuberculosis Association, Buffalo, New York, June 
13, 1946. 

- Assistant Surgeon General, Associate Chief, Bureau of State Services, U. S. Public 
He.alth Service, Washington, D. C. 
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finding, medical care imd isolation, after-care and rehabilitation, and protection 
of the tubcrcnlons familj’ against economic distress, have been guiding principles 
wliich arc beginning to pioducc rcsults and have ci-eated policies and procedures 
for the future. 

By the end of its first year of operation the ’’Aiberculosis Control Division had 
found case-finding to be eminently successful. Its major tool, the small-film 
X-ra5' machine, permitted the c.\amination of large jiopulalion groups, whereas 
before this instniment was brought to its present state of dc\^clopmcnt only 
individuals and families could be reached b}' the large-size X-ray equipment. 
Now the X-ray goes to the people in their own communities, examines them in 
large groups and discovers tuberculosis in its minimal stage. Tuberculosis is 
being found when it can be rcadilj' arrested, sometimes without hospital care. 
In recent 3'ears onN 10 to 15 per cent of admissions to tuberculosis hospitals had 
minimal disease. To-day with modem ease-finding techniques Co to 70 per cent 
of all case found arc in the minimal stages. In this waj' it has been demonstrated 
to the local communities that tuberculosis can be controlled, if eases are followed 
up after discoverj" b.v these modem methods. Future efforts must be reinforced 
bj' vigorous communit}' accomplishment in medical care and hospitalization of 
all newlj' discovered cas6s. The sendees of official and voluntary'- agencies must 
be brought closer to the people. That is our intention and objective in the 
coming j'cars. 

In terms of nursing, clinic care and mass case-finding, our sendees are e^’cn 
now reaching the people in local communities. Field demonstrations ha^'c been 
set up; cooperative research has been started; recruitment and training of per- 
sonnel has gone forward ; and grants-in-aid have been vddelj’’ used. The Di\dsion 
has more than 20 field case-finding and follow-up units which are sent where the\' 
are specially needed, upon request of State and local health departments unable 
to procure such equipment and personnel. Concurrent vsdth the acti\dties of 
these photofluorographic units, the Division has trained and assigned medical 
officers to 40 of the 48 States. In carrjdng out its policy of cooperation udtli 
States, the Tuberculosis Control Division has expanded its acti\dties beyond 
case-finding and has assisted in the establisliment of clinics, laboratories, nursing 
services and research. 

The Division has repeatedl}’^ urged more facilities and personnel for after-care 
and rehabilitation. There can be little value in finding a patient vnth tubercu- 
losis if he is not giv^en medical care and if he is not isolated. It is equall}’" certain 
that a tuberculous person whose disease has been arrested must be helped in 
returning to normal life. ^loreover, it is plain that the patient’s family must not 
be pennitted to suffer and become a burden upon the community when the 
breadwinner is detained in the hospital. 

Immediately after its organization the Division instituted a number of coopera- 
tive research projects which are alreadj"^ producing significant results. The 
more important of these undertakings have included studies in minunal lesions 
and pulmonary fungus infection, in cooperation with the i\ledical Research Com- 
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mittoc of the National Tubcrculopis Association, tiic University of Kansas, the 
Kans^is City, Missouri and the Kansas Slate Ilealtli Departments. Mortality 
stiulies arc bcinc; done in cooperation with the Bureau of the Census. Studies 
arc going forward in cooperation -with the Univereity of IMichigan on methods of 
reproducing X-ray fdms, investigations into the use of mass radiography in gen- 
end liospitals, and researches in experimental radiologj'. Follow-up studies, 
with Temple University, of patients discovered to have minimal tuberculosis in 
industrial surveys arc now under wa}*. Studies arc being developed in our own 
laboratories in Marjiand on the electronic amplification of the fluorescent image 
and its use in photofluorograplij'. The electronic laboratorj' of the Division in 
Kockville, Marjiand, cooperates with the National Electric Manufacturers 
Association in studies on standardization of photofluorographj'. In addition, 
the Division materially encourages fundamental research in an unrelenting elTort 
to discover a drug that will be cfTectivc against the tubercle bacillus. 

Many grave problems confront us in the fight against tuberculosis in the United 
States. We must know more about the mode of spread of this disease. We 
must know win' it selects certain age groups and races. Certainly we must 
learn the secrets of its successful defense against cver>’ drug and biological now' 
knowm. Extensive collaborative research finnly directed, adequatcl}' financed 
and carried forward by the teamwork of many men and agencies must be initiated 
in even larger mea.su re than before if tuberculosis is to be eradicated. 

During fiscal years 1947 and 1948, the Tuberculosis Control Division hopes to 
reach the planned level of operation which, from the beginning, was its goal; this 
pro\'idcs $8,500,000 for grants-in-aid and $1,500,000 for demonstrations, research 
and training of personnel. Appropriated monies will be used principal^' to 
augment local activities through grants-in-aid and, in part, for consultation pur- 
poses by experts in such fields as medical social work, rehabilitation, nursing and 
clinic care. Research in chemotherapy will be c.xpanded; new demonstrations 
carried on in local communities; grants-in-aid will be increased to give more 
actual seiaice to tuberculous p.aticnts in local communities. 

It must be remembered that the Federal Government, State governments and 
local communities spend from 75 to 100 million dollars in maintenance and opera- 
tion of tuberculosis liospitals and sanatoria each year. In spite of this large 
expenditure for the maintenance of 80,000 beds, there is still a shortage of 40,000 
to 50,000 beds for the tuberculous in the United States. Individual States are 
unable te jiaj' the whole construction cost. Adequate assistance from the Fed- 
eral Gov'emment is essential for the construction of a sufiicient number of beds to 
meet minimum requirements. This is a problem tliat we must face at once. 

Reported figures show that tuberculosis mortalit 3 ' is steadily but slowly on the 
decline ; how’ever, we must not rest in false comfort in the face of expected dimin- 
ishing rctunis. The present tempo of the tuberculosis control program must be 
increased greatlj' if we are to use our full knowledge in the control of the disease 
and speed up the rate of decline of tuberculosis deaths. Tuberculosis does not 
respect State boundaries. It cannot be stopped bj' a strong program in one 
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State if ihorc is a weak program in another. Throughout the country, a pro- 
gram of control mu.st be uniformly btrong. Combined adequate resources of 
oflicial and voluntary groups will bring us to this objective. 

Within the next, five years the Tuberculosis Control Di\’ision will continue 
its ease-finding and follow-up program and will set as its goal o.xamination of the 
majority of persons over lo years of age in the population of the United Slates. 
Such an intensive campaign will make necessary increased efforts in providing 
simultaneously medical care and isolation, after-care and rehabilitation and 
protection of the patient’s family against economic distress. These objectives 
can be attained in that relatively short period. Then the stage will be set for the 
final eradication of tuberculosis in the United States. 



TUBERCULOSIS AS AN INTERNATIONAL PROBLEM^ * 

JAIMES A. DOULL^ 

Tlie Health Conference of the United Nations will commence its deliberations 
in New York next week. The task assigned to it is the preparation of a con- 
stitution for a new international health organization. As a basis for discussion 
Draft Proposals have been prepared by a group of public health experts ap- 
pointed b3' the Economic and Social Council, one of the constituent organs of 
the United Nations. The suggested name is the World Health Organization. 
For greater freedom of action, it is recommended that the organization should 
be a specialized agencj^ rather than a constituent part of the Economic and 
Social Council having, however, a close relationship to the Council established 
by mutual agreement. 

At the same time a movement is on foot to reactivate the International Union 
against tuberculosis. The Union is the successor of the Central Bureau for 
the Prevention of Consumption wliich promoted sLx international congresses 
between 1S99 and 190S. The Bureau had its headquarters in Berlin and con- 
sequently it became an incidental casualty of the First World War. Efforts 
to remve it felled, and the Union was established in 1920. Ten Conferences 
were held utxder the auspices of the Union and in 1938 its membership included 
either th^National Tuberculosis Associations or the governments of 44 coun- 
tries. 

It is timelj’’, therefore, to press the urgency of international action in this 
field and in particular to discuss the activities which might be undertaken re- 
spectively bj’’ the new international health organization and by the Union. 
The former vdll be an inter-govemmental organization. The Union may be 
regarded as a non-govemmental agency although about one-third of the coun- 
tries included in its membership have government representatives because 
they do not have national tuberculosis associations. 

It is appropriate also that this subject should be brought to the attention 
of the National Tuberculosis Association. The Association has always taken 
a lively interest in the international aspects of tuberculosis. It was chiefly 
responsible for the success of the Wasliington Congress of 1908, the greatest 
tuberculosis congress in histoiy. It was a foundation member and has been a 
continuous supporter of the Union. Also through the American Review 
OF Tuberculosis it has exerted a stimulating influence on research throughout 
the world. 

The Draft Proposals envisage broad functions for the World Health Organiza- 

^ Presented before the Joint Session of the IMedical and Public Health Sections at the \ 
42nd annual meeting of the National Tuberculosis Association, Buffalo, New York, June 
13, 1946. 

- Published by permission of the Surgeon General, United States Public Health Service. 

= Chief, Office of International Health Relations, U. S. Public Health Service, Washing- 
ton, D. C. 
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tion. It is recommended that the International Ofiico of Public HoaKh at 
Paris sliould be absorbed and that existing regional intergovcrmucntal health 
agencies should be integrated into the world system. Wth the taking over 
of the League of Nations by the United Nations, the Health Organization of 
the League, as such, will cease to exist but doubtless many of its former activi- 
ties -nill be undertaken by the new organization. 

Tlie old idea that practicable quarantine measures can prevent transmission 
of infectious diseases by international conuncrcc dies hard, as does the related 
concept that administration of such quarantine measures is the chief function 
of an international liealth agcnc3\ The Proposals are modem and realistic. 
It is recognized that, although it ma}’^ be necessary to t.akc control measures 
at certain boundaries for m.an}' years, cspcciall}'’ to prevent the introduction 
of exotic insect vectors of disease, the objective of quarantine can be attained 
onty bj' eradication of infectious diseases at their sources. Consequent!}' em- 
phasis is placed upon the strengthening of national health scnnceE. The Health 
Organization of the League had entered this sphere of activity, especially in 
China and Greece, and would have gone farther had it received necessar}' fi- 
nancial support. The Proposals clearly indicate that the World Health Organ- 
ization can assist a member nation only by invitation. Nevertheless there mil 
be some fear of infringement of national sovereignty, especially at the outset. 
Tliis fear, together with the misconception regarding the true value of quarantine, 
must be overcome if international health work is to be really effective. 

What is needed, in effect, is a new definition of the word “international” 
as applied to heal& problems. Fundamentally it would appear that a health 
condition has international implications under any of the following circum- 
stances: 

1: It threatens the safety of other nations. 

S: It is exceptionally serious in certain countries and demands consideration because 

of economic or humanitarian aspects. 

S: It is caused or accentuated by causes beyond the control of any single nation. 

Tuberculosis rarely occurs in epidemics and cannot, therefore, be considered 
to constitute a direct threat to other nations. Nevertlieless, it is eas}' to es- 
tablish an irrefutable case for official intemation.al action. The basic reasons 
are each well known but it is useful to assemble them. 

1. In the first place, because of peculiarities in its patholog}' and epidemiolog}', 
tuberculosis, especially the pulmonary form, has attained world-wide prevalence. 
The mode of transmission is simple and -while there are great variations in sus- 
ceptibility, no class or subdi-dsion of mankind is immune. These peculiarities 
make it reasonably certain that no nation could eradicate the disease and by 
artificial barriers of any kind prevent its introduction from without. Eh'en 
if such procedures were theoretically possible, the limitations which they would 
place upon travel and commerce would make them impracticable. 

2. In the second place, tuberculosis constitutes a humanitarian problem of 
great magnitude. The most recent comprehensive re-vdew, that of the United 
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SUitc.s Census Bureau in 1038, includes mortality figures for only 32 nations. 
The rates varied from 10 per 100,000 to 2G0. For a large part of the world’s 
population, tuberculosis deaths arc unrecognized, uncounted or both. It is 
impossible, therefore, to make more than the roughest estimate of the toll which 
(lie disease exacts. It is safe to say, however, that there occur each year in 
the world more than (lircc million deaths from all forms of tuberculosis and 
that the total probably exceeds five million. 

3. In the third place, while tuberculosis is often stated to be a consequence 
of poverty, it is in itself a cause of groat economic loss. This is a result not 
only of the verj' high rates of prevalence which prevail in many countries but 
also of the peculiar age selectivity of the disease. It aflfccte men and women 
in their most productive years, and at ages when they arc most likely to have 
dependents. The immediate loss, therefore, is but part of the picture. The 
social illness continues long after that of the indmdual terminates. 

■i. In the fourth place, world events, beyond the control of any single nation, 
may affect seriously a nation’s tuberculosis rate. /Vmong these arc: 

(a) Curtailment of food supplies. Recent world shortages have accentuated the 
dependence of the peoples of the world upon one another for wheat, fats and 
other essential food. 

{b) Great epidemics. The great influenza epidemic of 1918 caused a great increase 
in the tuberculosis death rate through the world. 

(c) War. Apart from the ofTcct of the influenza epidemic, the First World War 
caused some increase in tuberculosis in several countries. The greatest effect was 
obseived in large cities of Germany and Austria after the collapse of the German 
army. 

We arc now learning something of the effect of the Second World War. Sta- 
tistics are very deficient; in fact they are reliable onlj' for those countries which 
in all probability were the least affected. 

In England and Wales and in Scotland not only was the prewar dovmward 
trend arrested but a considerable increase occurred, especially in nonrespiratory 
forms of the disease. Tlie peak was reached about 1941 after which mortality 
declined. The experience of France was somewhat similar but more aggravated. 
Apparently the years 1941 and 1942 were the worst, being marked by a decided 
increase in the more rapidly fatal forms of the disease. There was some im- 
provement in 1943 and 1944. 

In Greece and certain other countries in which malnutrition became extreme, 
there \vas unquestionably a marked increase in the mortality from tuberculosis 
but notliing more than this general statement can be made. 

According to the Health Section of the League of Nations, the tuberculosis 
mortality of certain European cities increased markedly during Nazi occupation 
but has since declined. This is true of Paris, Brussels and Oslo. In other 
cities there was some increase during the occupation but this has been quite 
overshadowed by what has occurred since the cessation of hostilities. These 
cities include Amsterdam, Rome and Vienna. The German cities included 
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in tin* L(';itnn' n'pnrt s-iiourti jf.fn mortality thirint: !! 0 'tiii(K> 

Init tlicir ^uhsaincnt hi'-fnry not available. 

lCv<'n neutral ICtirojK-an coimtriea ilu! not e.-eaw. It i-^ true that in Stockholm 
tulH’r^'silo-'is mortality cotitimied o!i it.*, (lownwani cc)tir.-o niid thi-- i< apparently 
true alhO of that in .Mndrid, which is still on a \( ry hiuh !f'V< 1. In llif 10 Swiss 
tow\s of nnnv than oO.OOO the rat<* rejn.nined mon' or less .';tationnry nlthonnh 
it had Ih'oh declhnnir behiro the War. The same is tnie of the incredibly liich 
fignn'P reported for Lisbon. And in Dublin mortality from Inben'nhisi.s in- 
crca.sed almost oO }x*r cent from 1039 to I'.)l2. It h.n.s f.'illen .‘^omewlmt bnf in 
lOlo wa.s still .snb.stantially above the prewar level. 

An ethical reason may be added. Our scientific knowledjre of t!il>erculo5i.« 
is international in oricin. A ix'viow is md nccc.s.sarj’ here, bnt it nmy be cni- 
ph.nsired that if the preat fi^ires in the bacteriolo^- and immunoloirj’ of tuber- 
cnlo.sis and in its diagnosis and treatment eoiild be a.^^sembled tliey would 
constitute a truly cnsmopolit.-in bri.c.ade. The discoveric.': of their pcniins are 
the rightful heritage of the entire liuman family. 

^'ho ease for official international action against tuberculosis is thus e.vtremeh' 
strong. Wliethcr or not the World Health Organiration will l)o enabled to take 
steps commensurate with the extent .and scrionsness of the problem is another 
question. Tlic Draft Propos.als do not specifically mention .any disease but 
among the recommended functions there arc included the stimulation and ad- 
wancement of work to eradicate disease, particularly of .an epidemic, endemic 
or social nature. In exercising these functions it is recommended that effective 
relationslup should be established with non-govcmmcntal international or- 
ganizations. By inference it is clear (hat tho.'c who drafted the propos.als did 
not envisage an ofiici.al agency which would be so comprehensive .and %\'ell fi- 
nanced as to replace the volunt.arj' agencies in various fields. 

The recommended stnicture of the World Health Organization includes a 
Conference or Governing Body, an Executive Committee, Sccretan' General 
and Secretariat. Proxdsion is made for the appointment of committees and 
commissions. The Conference and the E-\ccutivc Committee would be e.\'- 
clusively governmental bodies. .Vn Advison- Council might be set up but is 
not mandatorj'. 

Under these circumstances it would seem clear that there is now and ^vill 
be for many years a place for a strong non-govemmcntal intcmation.al tuber- 
culosis agenc^^ This agency sliould be world-wde in its niembcrsliip. There 
is no valid reason for a voluntarj* agency to exclude neutrals and ex-enemy 
countries from membership. Reactivation and reorganization of the Inter- 
national Union would appear the simplest method of reaching this objective 
without undue delay. 

Among the functions which a non-govemmental agency might assume are 
the following: 

1 : The promotion of research. The Dnrft Propos.als include promotion of resciirch 
in the health field as a necessarj* function of the official oi^.nnization. In tuberculosis 
the stimulation of research might largely be left to the Union. Jlost of the active 
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investigators throughout the world are members of their respective national. asso- 
ciations. 

S: The promotion of public education regarding the disease. 

S: The establishment of diagnostic and other standards necessaiy for a world-wide 
tuberculosis program. 

4: The e.xchange of information on all aspects of the problem. 

Among the methods of carrying out such a program, emphasis should be 
placed upon the holding of international congresses. At the Washington Con- 
gress, 291 scientific papers were read. Also the general addresses and the ex- 
hibits did much to awaken public interest. 

There is a well known example of stimulation of research resulting from an 
international congress. At London in 1901 Koch minimized the importance 
to man of infection ndth the bovine type of bacillus, stating that it must be 
of rare occurrence and of scarceb”- more importance than hereditary transmis- 
sion. The Chairman, Lord Lister, immediately called attention to the de- 
fective character of the eiddence n'liich Koch had adduced, and questioned 
the accuracy of his statement. As a result Great Britain appointed a Royal 
Commission on tuberculosis which carried on fruitful research for nine years. 
Thorough investigations were undertaken also by Theobald Smith at Harvard, 
by Park in New York Cits'- and by various others in Denmark, France, Holland, 
Italy, Japan and Sweden. 

A second method is by means of publications. Important articles should 
be made available in all the principal languages. An enlarged and revived 
Quarterly Bulletin, the publication of the Union, could do much in this direc- 
tion. 

A close -relationship between the Union and the World Health Organization 
■will be ej^ntial. The official Organization ■n’ill have statistical services which 
should eventually assemble, refine and distribute data on morbidity and mor- 
tality from all countries. Presumably the Organization also will establish a 
librarj'. For these and many other reasons the Union which now has its head- 
quarters at Paris should give consideration to establishing itself at the site of 
the World Health Organization. 

A word may be said regarding the financing of the Union. To carrj' out such 
a program as has been sketched it -w'ould be necessary to maintain a small head- 
quarters staff and perhaps additional personnel for the field. Financial support 
■wiU be necessary and . might be obtained by ha^^ng each national association 
designate for the Union a small percentage of its seal sale collection. Doctor 
Emerson has listed for me 55 coimtries which have issued Christmas seals for 
fund-raising purposes and in many of these the sale of these seals has become 
an annual practice. The double-barred cross was adopted as the international 
emblem of the campaign against tuberculosis at the Berlin Congress of 1902. 
If the plan of supporting the Union in this wn}' -were adopted, the emblem 
would become international in usefulness as it is in origin. 

Tuberculosis then is an international problem, demanding international 
action for its solution. It is anticipated that the new World Health Organiza- 
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tion will have an active tuberculosis program. Also the Food and Agriculture 
Organization will promote the attainment of higher levels of nutrition. The 
International Labor OflSce is striving to improve hj^gienic conditions in in- 
dustr 3 ^ Adding together the probable programs of these official organizations 
and subtracting the total from what might be done internationally learns a 
large balance of useful labor for a non-govemmental agency specifically de- 
voted to tuberculosis. Furthermore a strong non-govemmental agency, such 
as the Union might become, could do much to obtain for official organizations 
tlie public support essential for their support and success. 

STOBIABT 

Plans are now under way to establish a new official international health or- 
ganization to be called the World Health Organization. At the same time 
there is a proposal to reactivate the International Union Against Tuberculosis. 
It is timely, therefore, to discuss the urgency of international action in this 
field and the r6les which might be played by the official organization and by the 
Union, respective^- 

Tuberculosis qualifies as an international problem for man 5 ’’ reasons: (J) 
because of peculiarities in pathologj’- and epidemiology, it has attained world- 
wide prevalence; (S) it constitutes a humanitarian problem of great magnitude, 
causing probably more than five million deaths annually; (S) it causes enormous 
economic loss; (4) it is affected bj’’ events bejmnd the control of any single nation, 
such as curtailment of food supplies, great epidemics of influenza and wars. 
Even neutral countries did not escape the influence of the second World War 
on tuberculosis mortality. 

The case for official action against the disease is thus vei^’- strong. The World 
Health Organization, however, will be faced with a unde variet}’- of urgent de- 
mands and, although its budget doubtless will be larger than that of any preAuous 
mtemational health agencj’’, it will be small in comparison vdth the needs. 

It would seem clear that there will be a place for many years for a strong 
non-govemmental international tuberculosis agenc 3 ^ Among its functions 
might be: (I) the promotion of research; {S) the promotion of public education; 
(S) the establishment of diagnostic and other standards; {4) the exchange of 
information on all aspects of the problem. Among the methods of carr 3 Tng 
out such a program, the holding of mtemational congresses is emphasized. 

SUMAHIO 

Ya se han formulado planes para establecer una nueva organizacidn interaa- 
cional oficial de sanidad que se Itamard Organizacidn Mundial de la Salud. AI 
mismo tiempo hay una propuesta encaminada a re\d\dr la Unidn Intemacional 
contra la Tuberculosis. Por lo tanto, resulta oportuno discutir la necesidad 
de la accidn intemacional en esta rama, y el papel respective que corresponde 
al organismo oficial y a la Unidn. 

La tuberculosis es problema intemacional por muchas razones: (1) debido a 
peculiaridades patoldgicas y epidemioldgicas ha alcanzado' difusidn mundial; 
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{2) const i(\iyo un problomn huinnnitnrio dc pran magnilud, ocasionando proba- 
Wcnicntt', mas dc cincn inilloiiea do niucHos anuales; (3) provoca cnormes 
pcrxlidas ocom'imicas; (-1) la ufoctnn acontcciinicntos fncra del dominio dc 
ninpuna nacidn aisliida, como son la eaeaso^ do alimentos, ]:vs prandcs epidcmias 
<lc inlbu’nia, y las piiorra«. Xi los pulses nculralcs ovadieron cl influjo dc la II 
Gncrra Mtindial snbrx' la morlalidad tuberculosa. 

Jxis arpumcntos ou pro tic la intcrvoncidii oficial contra la cnfermcdad son, 
pucs, pmierosos. Sin cinbarpo, la Organizacidn jMundial dc la Salud se vcni 
confrontada con nnicbos y variados problcmas, 3’ aunque su prcsupuesto serd 
sin duda, nnn-or quo el de ninguna anterior organizacidn inlcrnacional dc sanidad, 
va a rcsultar jwqucfio on coniparacidn con las noce.sidadcs. 

Parcce, pur.-'-, mnnificsfo, quo jjor mtichos nnos Jinbrd Jug.ar para un poderoso 
orpanismo intemacionnl nntitnbcrculoso no-gnborn.anicntal cuj'a.s funciones 
podrtan comprendcr: (1) patrocinar la invc-stigacidn; (2) fomontar Ja cduc.aci6n del 
pilblico; (3) cstablccimicnto do patroncs dc diagndstico y dc otro gdnero; (4) 
intercamhio de informacidn relativa a todns las fases del problema. Entrc los 
modos «lc llcvnr a cabo diclio plan rcc,dlcase la cclcbracion de congresos intema- 
cionnlc.«. 



THE TUBERCULOSIS EXPERIENCE OF THE UNITED STATES ARMY 

IN WORLD WAR IP 

ESMOND R. LONG-’-* 

I am glad to have this opportunity to summarize the experience of our Army 
in handling its tuberculosis problem. But I look upon it as an opportunity, 
not so much for recapitulation, as for analysis and frank statement of short- 
comings and imperfections in procedure that can be avoided, should the tragic 
necessity for mass mobilization ever arise again. Such an analj’sis is desirable, 
moreover, on other than militar}’ grounds at this time, for many of the pro- 
cedures followed in the Arm}’’ are of increasing applicability in civilian life. 

Between Pearl Harbor and V-J Days the United States Government, through 
its various agencies, including the Selective Ser%nce System and the respective 
organizations of the Army and the NaA'}'- for voluntary enlistment, called up for 
physical examination, prior to acceptance for military seiance, more than 20 
million men and women. The physical examination, in every case, included 
some form of medical scrutin}’^ for detection of pulmonary tuberculosis. For- 
tunately the armed services had a proper respect for the menace of this disease. 
The experience of our own Arm}’’ in World War I indicated clearly that tuber- 
culosis can be a serious drawback to military effectiveness, increasing the so- 
called non-effective rate of military persoimel, requiring large facilities for medical 
care, taking transportation needed for other purposes, utilizing the valuable 
time of Army and Navy doctors, and finally leading to high cost to the Govern- 
ment in compensation and other benefits for tuberculous veterans. 

Knowing this, the Army and Nav}’’ made chest X-ray examination imiversal 
in the pre-induction examination of prospective troops as soon as it was practical 
to do so. 

The story of induction has been told many times, and most of those inter- 
ested in tuberculosis are now familiar with the induction station procedure and 
its results, the number of men rejected, and the saving to the Government 
through this method of detection and exclusion of tuberculosis. About 150,000 
men and women with active or latent tuberculosis were rejected, with an early 
diagnosis made in thousands of cases, enabling prompt restoration to health and 
avoidance of further spread of tuberculosis. 

My purpose here is to lay stress rather upon the imperfections of the pro- 
cedure than its success.' It should be emphasized first that the personnel as- 
signed was never fully adequate for the job. The Army maintained 
approxunatety 100 induction stations, which varied in their load from 100 to 

* Presented before the Joint Session of the Medical and Public Health Sections at the 
42nd annual meeting of the National Tuberculosis Association, Buffalo, New York, June 
13, 1946. 

* Director, Henr 3 ' Phipps Institute, University of Pennsj'lvania, Philadelphia, Pcnnsj-l- 
vania. 

* Colonel, Medical Reserve Corps, .^.rmj-' of the United States. 
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3,000 examinations a daj^. A one-hundred man station could operate with one 
roentgenologist, while a station ex’amining 3,000 men needed 8 or 10 roentgenol- 
ogists a day. These figures are based upon the principle that 300 examinations 
constitute an optimum load. As it worked out, however, not infrequently 
one radiologist examined a thousand films a day. Such loads are not intolerable 
for two or three days, but efficiency drops notably when they are maintained 
for weeks at a time. The personnel employed consisted of both civilian and 
Army roentgenologists. Men of outstanding reputation were included, but 
their number was relatively small. Many of the civilians were elderly, and 
unfamiliar with the diagnosis of minimal tuberculosis. Most of the military 
personnel, on the other hand, were youthful, but often they were insufficiently 
trained in diagnostic methods. The majority of militaiy personnel had had the 
advantage of training in the Army School of Roentgenology, but their respon- 
sibility was heavy and their training was too brief. 

All honor, however, to the men who manned the X-ray units of the induction 
stations! They met a ceaseless stream of inductees and handled it not too badly. 
It is no wonder that their judgment was at times made subservient to rule of 
thumb procedure. Instructions were drawn carefully to aid them in making 
quick decisions. In retrospect it is easy to see that their attention was focused 
too sharply on the mechanical standards established by Army regulations, and 
not infrequently drawn away from small infiltrative lesions that would have 
been considered of the utmost significance by competent phthisiologists with 
sufficient time for the exercise of judgement. I refer particularly to the undue 
emphasis upon large and numerous calcified nodules of healed tuberculosis 
and failure to recognize the small “soft” shadows of minimal fresh apical tuber- 
culosis. It is known, through sampling done by the Office of The Surgeon Gen- 
eral during the war, and through comparison of ioduction and discharge films 
of men breaking down, that several thousand small infiltrative lesions were 
overlooked by the induction station roentgenologists in the millions of films 
examined. But it is a fair estimate that 90 per cent of the significant lesions 
that should have been seen were discovered. 

Such oversights should never occur in such number again. The best insur- 
ance against their recurrence is a well-trained, stable personnel, experienced 
in the detection of tuberculosis, and on duty in sufficient number so that no man 
is expected to carry a load of more than 300 films a day over prolonged periods 
of time. From the point of view of administrative efficiency, I believe this 
personnel should be military, not civilian. This is said with due recognition 
of the splendid work done by many civilian roentgenologists in induction sta- 
tions. Il would be preferable, however, to hold young officers in Army train- 
ing stations longer and then keep them on the job. This proposal would, ad- 
mittedly, meet two serious difficulties. First, the work is extraordinarily 
monotonous, and few radiologists would care to devote years to it in a prolonged 
conflict like the last. Second, such a proposal would meet intense resistance 
from other elements of the Medical Department of the Army, for in wartime the 
number of hospitals to be staffed is large and, in periods of increasing military 
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activity, the pressure for more personnel is constant and urgent. Substitution 
of tuberculosis experts trained in reading chest films onlj', as from time to time 
suggested, would not solve the problem. Chest lesions of incredible variety 
are seen in induction stations, and one-fifth of the films taken are of other parts 
(;han the chest. 

DLiGNOSIS AND CARE OP TUBERCULOUS PATIENTS IN THE ARMY 

The diagnosis and care of tuberculosis in the Arm5’' were liigUj’’ creditable- 
The great difficulty of the induction stations, excessive speed of operation, was 
far less in CAudence in Army hospitals. Not onlj'' in the large general hospitals, 
but in every station hospital, more time w'as available for clinical and laboratory 
studJ^ The cases of tuberculosis that escaped detection at induction stations 
were found in high proportion within a relatively short time b}’’ the medical 
personnel of Armj'- posts. It uill not be surprising to leam that only a minorit}' 
of these were discovered on the basis of sjrmptoms. Advanced cases came to the 
attention of medical officers in this way, but, fortunately, there was an immense 
amount of routine examination, as for Officer Candidate School or for special 
service, in which X.-ra.y examination was incorporated and in wliich the op- 
portunity for the discoverj'- of earlj'- tuberculosis was again afi’orded. In general 
the approach in treatment of these cases was conseiv^ative. More cases of in- 
active than of active minimal tuberculosis were held under observation. 

Most of this audience is fairly familiar nith the sj’^stem of Army hospital 
care in the continental United States. Inducted troops were widelj’’ dispersed 
for their basic training over himdreds of Army posts throughout the countr}'. 
Each of these posts had its station hospital. Practically all of the tuberculosis 
cases discovered in tliis country were found on these posts. Following observa- 
tion and initial care in station hospitals, disposition was effected by one of three 
routes. Cases judged nontuberculous, after appropriate obsen’-ation, and cases 
judged clearlj’’ inactive, were returned to duty. Cases of clearly active tuber- 
culosis in enlisted men below the first three grades of non-commissioned officers 
were discharged to the Veterans’ Administration. In accordance with an estab- 
lished Army pro^^sion for retention in the Aimy of personnel in which consider- 
able investment had already been made and in which special qualifications had 
been found, men in the top three grades of enlisted personnel, and commissioned 
officers were sent to special tuberculosis centres in general hospitals. Cases 
needing special studj" were likewise transferred there. At first there was only 
one of these, Fitzsimons General Hospital near Denver, Colorado. Later, 
wiien the load of new cases became too large for Fitzsimons General Hospital, 
two other hospitals were made centres for tuberculosis, Bruns General Hospital 
near Santa Fe, New Me.xico, and hloore General Hospital near Ashc\ille, North 
Carolina. Each of those was a general hospital, in which tuberculosis w’as one 
of a number of specialities. The peak load in those hospitals, which has been 
pas.«cd onlj- in recent months, was about 3,500 tuberculous patients. Tlic total 
number of patients admitted in all hospitals for stud}- with respect to tuber- 
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culosis, was about 25,000. In four years approximately 16,000 men were dis- 
charged because they had active disease. This number constituted about one- 
sixtieth of all medical discharges from the Army. 

The care given in these hospitals, in spite of all statements that may be made 
to the contraiy, was of high order. Only one familiar with the intense com- 
petition for personnel and the inevitable turnover of personnel necessary in 
the maintenance of a fighting force overseas, can appreciate the difficulties 
in operation of wards requiring the long-teim care necessaiy for tuberculosis. 
Many an officer with high ideals in the treatment of tuberculosis, deeply in- 
grained by his training, was profoimdly depressed by the obstacles he encountered 
in these hospitals. It is a noteworthy fact, however, for which I can can vouch 
by repeated personal observation, that many of these officers now feel that the 
care was superior to that in man}”- of the well knowm institutions for the care of 
tuberculosis to which they have returned. 

Soldiers’ complaints about the food, lack of nursing attention, failure to see 
their plysicians as often as they wished and insufficient diversional and recrea- 
tional facilities, are familiar in civilian hospitals. No one ever worked harder 
than the personnel of the three hospitals I have named to overcome these dif- 
ficulties and to give our tuberculous soldiers the best medical care available. 

That care was spectacular in no way. Standard methods were used. Chiefs 
of service were men of experience in either ci%dlian life or the Regular Army. 
Every Army hospital was a training post. Every Army hospital had to furnish 
men for oversea sendee. In so far as possible staffs were made up of men with 
some e.xperience in tuberculosis. But many of the officers on duty had not 
specialized previously. Young men scarcely out of medical schools came in 
for training and indoctrination, and often were transferred to oversea units 
as soon as they became skilled, to be replaced by other new officers recentlj'- 
taken into the service. Repeatedlj' I have seen these young men in staff con- 
ferences, shortly after their arrival, hesitant and inexperienced, and obsen'ed 
them six months later, alreadj^ veterans in their understanding of the care of 
tuberculosis. 

It is not easj’’ to outline a suitable program for handling tuberculous patients 
if a comparable necessity should arise again. It cannot be done, in anj"^ event, 
vdthout a brief analysis of the S 3 '^stem of Veterans hospitals. In theor}', and 
correctly in my opinion, the Aimj' does not consider the long-range care of 
tuberculosis a proper responsibilit}’’ of the Armj’’ Medical Corps. Tuberculosis 
requires long treatment, and, as far as possible, that care should not be broken 
up. It should proceed in an orderlj’- manner in one sanatorium, with proper 
convalescent follow-up and modem rehabilitation measures. The system of 
Veterans’ hospitals has been set up for this purpose. The principal fimction 
of an Army hospital is to restore soldiers to effective duty as members of the 
Army. VTiatever moral obligations may appear involved in the care of men 
who have been wounded or broken down in militarj' service and can no longer 
ser\'e effectively in the capacity for wlucli thej’’ were taken into the Arm 3 ', it 
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is a practical fact that the volume of short-term care patients in the Armj’^ is 
so large, and the opportunity to turn men back to service like'^Tse so great, 
that it is a misuse of Army hospitn.1 space to hold long-term cases indefinitely. 

Consequently there should be a first class Veterans organization for tak- 
ing care of long-term cases. It is general knowledge that such a sj’^stcm was not 
in operation in time to care for the chronic cases of this war. Tliis holds for 
all chronic illnesses, not for tuberculosis alone. The Army has held thousands 
of cases, including cases of tuberculosis, that should have gone to the Veterans’ 
Administration long ago, and would have gone had space been available. This 
statement is in no sense a criticism of the Veterans’ Administration, which is 
making a truly magnificient effort to provide the necessary facilities. It is 
an inescapable fact, however, that, rmder the restrictions prevailing, with per- 
soimel and construction priorities set as they were, the Veteran’ Administra- 
tion was not in a position to establish hospitals on the scale required for hos- 
pitalization of the chronic illness that might be expected from a total force of 
15,000,000 service men and women. 

Were the job to be done over again the following system would appear ap- 
propriate : 

(1) Periodic, routine surv'ej’-s of Arm}' personnel to discover cases in their incipicncy. 
This is a mammoth task, and of almost indescribable difficulty in an aotire thea- 
ter, but not too difficult for accomplisliment, with the improred radiological 
equipment now available, in troops in service in this countr}'. Such a s}'stcm is 
indeed in prospect for the peacetime army. 

(2) Establishment of one centre for tuberculosis in each service command or com- 
parable area, to which cases discovered on Army posts and in routine sun'eys 
could be sent. Each of these centres should be staffed by men experienced in 
the diagnosis and care of chronic chest diseases. 

(3) Comparable provision for officers and all grades of enlisted men. The whole 
question of Army organization is outside the scope of this paper, and I have no 
intention of going into it here. From both administrative and professional 
points of view, howev'er, it is more practical to treat tuberculosis as a purely 
medical problem and dispose of cases in the same way. 

(4) Early discharge to the Veterans Administration. Under tins plan the Army 
centres would be established only for proper initial care for tuberculosis, not for 
long-term care. The latter would be assumed by the Veterans Administration, 
which should have personnel in adequate number, and of capacity not inferior 
to that in any of the tuberculosis institutions in the country. Hospital facilities 
and the number of beds available should be fully adequate. 

Such a system, in my opinion, would be an orderly one, and superior to the 
present, which is an outgrowth of necessity. 

DISPOSITION OF PATIENTS WITH TUBERCULOSIS 

I have anticipated this in the preceding section. On the whole, the prob- 
lem of proper disposition was well handled It is an exceedingly difficult one at 
best. It is based upon the fact that a man with active tuberculosis is inca- 
pacitated for miUtai^' service. Just as a man with active tuberculosis must be 
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rejected prior to induction, so a man discovered with this disease in the Army- 
must be considered unable to serve, and hence considered for early discharge. 
This disposition, obviously, overlooks the possibility that a man may be cured. 
However, medical judgment recognizes that rapid permanent cure is not possible, 
and that clinical arrest of the disease is veiy different from cure. Disposition 
must be based upon the fact, also, that under prevailing circumstances, a man 
can rarely be held in an Army mobilized for an emergency until he can be pro- 
nounced cured, and that a soldier -nitli apparently arrested disease may soon 
break down again. It is obviously different in the Regular Army, where Army 
service is a lifelong career. But under wartime circumstances, there is no ar- 
gument with the fact that patients with moderately and far advanced tuber- 
culosis must be considered from the Army point of view as permanentlj^ 
incapacitated. Moreover, unless an emergency is expected to endure for several 
years, the same holds tme for most cases of active minimal tuberculosis. How- 
ever, it appears a mistake to say that every case of minimal active tuberculosis 
should be discharged as permanently incapacitated A similar, but still more 
difficult problem, exists in the case of pleurisy -with effusion. Most patients 
•ndth pleural effusion make apparent recovei^’^ within a few weeks. Yet long 
experience has shoivn that not a few break dovm in later years. Nonpulmonary 
tuberculosis susceptible to surgical treatment offers a similar problem. Cure 
might be prompt, and j’et be difficult to establish beyond doubt. Policy -mth 
respect to the disposition of cases of minimal tuberculosis, pleurisy with effusion 
and certain forms of nonpulmonary tuberculosis, is still in a state of flux. It 
is probably true that many patients have been returned to duty who should have 
been considered incapacitated and discharged. It is probably true, also, that 
not a few patients have been discharged as incapacitated, when a few months 
more of care and properly regulated service subsequently, would have permitted 
cure and continued military performance. In the brief space permitted by this 
paper I shall not attempt to outline a procedure that might be equitable in the 
disposition of all such cases. I would only call attention to a recent proposal, 
still under consideration, that the system employed bj’’ the Veterans' Admin- 
istration in rating disability be adopted as appropriate for such cases. This 
permits initial generous estimate .of disability, -with periodic subsequent review 
to determine ability for performance and permit readjudication of pension. The 
safest procedure would be to discharge from the Army all non-regular military 
personnel who have been discovered to have active tuberculosis, provided they 
could be assured adequate continuing care under Veterans’ Administration 
auspices, and provided also that suitable adjustment of pensions were made so 
that proper compensation was in effect when needed, but not, on the other hand, 
continued indefinitely, as is the case at present -with many well arrested cases 
of tuberculosis in both officers and enlisted men. 

EVACUATION OF TUBERCULOUS PATIENTS FROM OVERSEAS 

Cases of tuberculosis were discovered in oversea imits in the same manner 
as in the continental United States, that is, on the basis of symptoms, and in 
the course of various routine examinations and examinations for other purposes. 
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Manj’^ were discovered by chest. X-ray studies of men vith acute respuatory 
disease. Tliere is less opportunity for temporizing overseas than in tliis country, 
so that not only all active cases, but many doubtful cases should be returned 
to the United States for. proper study and care. This procedure was generally 
followed in all of the theaters. E^meuation was subject to many difficulties 
in the earty days of the war. Hospital ships were not sufficiently numerous, 
and air evacuation had not been developed. Most tuberculous patients in the 
early months came home, troop class, on transports. From a public health 
point of view this was objectionable, for little isolation was possible, and the 
care that should be given active cases was ordinarily not possible on transports. 

Later this situation was in large measure corrected. Hospital ships were 
increased in number and airplane evacuation of tuberculous patients became 
common. The accommodations for tuberculous patients were first-class. All 
hospital ships had quarters for contagious cases. Frequentl}’^ the onb*^ com- 
municable disease on board was tuberculosis. It was found that only a few 
rooms needed to be reserved for the usual acute contagious diseases, and this 
section frequently was turned over to tuberculosis. Quai^ers were airy and 
cheerful, and patients enjoyed the trip. Pneumothorax was given when neces- 
sary on such ships, and in general no untoward developments resulted. 

Airplane evacuation also was remarkabty effective and will undoubtedly 
play a larger part in the future. Patients held for weeks in Arm3’- hospitals, 
perhaps after j’^ears of service overseas, were carried aboard big transport planes 
on litters and twenty-four hours later were in comfortable hospitals in the United 
States. After a few da^’^s of rest in the debarkation hospitals, man3’^ were again 
carried by plane, in a few hours, to one of the big hospital centres. It would 
seem that, in the future, evacuation of tuberculous patients should be a problem 
easib’’ handled. 


SEPAR.\TION PROCEDURE 

Ever3’^ examination for separation from ser\uce included special stud3^ for 
tuberculosis. Arm3’’ regulations since the beginning of the war have required 
a chest X-ra3’' examination prior to discharge. In a relatively small number 
of cases in the earb’^ months this requirement was overlooked, so that it is not 
a fact that ever3’' man who serv^ed has had such an examination. Within the 
last three 3’'cars of the war, however, with rare exceptions, ever3’^ man discharged 
had the required X-ra3’^ study. This examination, it must be admitted, has 
been beset by all of the difficulties that were so serious in induction stations. 
In some respects these were encountered in exaggerated form. The war lasted 
so long that, in all fairness, the trained men with long servdee had to be dis- 
charged before the medical job of separation was finished. Consequentb" the 
personnel of separation centres ultimateb’ consisted in large part of 5mung of- 
ficers insufficientb' trained. When the separation centres were first organized, 
the roentgenologists on dut3^ were men who had had experience in induction 
stations, or radiological experience in Army hospitals here or overseas, or were 
graduates of the Ann3' School of Roentgenolog5'. A time came when a con- 
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siderable proportion had their principal training on the job. Inevitabl}' numer- 
ous errors of omission have been made. It is no secret to this audience that not 
a few cases of tuberculosis that should have been easily detected, were missed 
at separation centres. The speed of separation was so great, the original training 
of the radiologists assigned, in many cases, so short and, above all, the turnover 
of personnel so frequent as to interfere seriouslj’- \nth the proper operation of a 
separation centre. Only one who has seen the long trains of troops arriving 
from ports of debarkation and who knows the personnel shortages that existed 
not only in the professional field, but in eveiy tj^pe of labor in the separation 
centres, can appreciate the enormous difficulties in performing a creditable 
piece of professional work. Nevertheless, the total job, if not beyond reproach, 
was highlj’- successful, and one reflecting great credit upon the Medical Depart- 
ment of the Army. Several thousand cases of tuberculosis which had escaped 
detection on induction or developed from unrecognized lesions or from fresh 
infections nithin the Army were discovered at these centres. The great majority 
of these had minimal tuberculosis. The early diagnosis and care given these 
men have saved many lives, and the discover^" and immediate hospitalization 
of men ■ndth positive sputum has been of inestimable value to the long-range 
public health program of the nation. The separation centre X-ray examination 
for tuberculosis, with all its imperfections, was a public health procedure of the 
first order. 

TUBERCULOSIS MORTALITY 

Before closing I should like to call attention to the Army of the United States 
as a population group with a uniquely low tuberculosis mortality. Combined 
figures from the Office of The Surgeon General and the Veterans Administration, 
representing the tuperculosis mortality of the entire Army group, including its 
dischai^ed members, are now available. This group is one of peculiar signifi- 
cance, for it is a screened population — screened with the imperfections I have de- 
scribed in this paper — but nevertheless one from which the majority of tubercu- 
losis cases were removed. 

This group, consisting of approximately 4 million men in 1942 and increasing to 
more than 11 million in 1945 had an average tuberculosis mortality of less than 4 
per 100,000 per year in 1 942. The mortality increased to about 6 per 100,000 per . 
year in 1943 and to 10 in 1944. A slight rise was again evident in 1945, the last 
period for which figures are available, when the average mortality for members of 
the existing Army and discharged men and women who had served in the Army 
from 1942-1945 increased to 12 per 100,000 per year. 

During this time the gross mortality rate for males of corresponding age in the 
United States fluctuated slightty, but remained fairly constant at approximately 
52 per 100,000 population per year. 

The phenomenon observed is of great epidemiological importance. A group 
with a relative^ low tuberculosis mortality rate at the start, but with a certain 
percentage of unrecognized cases in its midst, has shovm a significant rise in its 
rate ■nithin the period of four j^ears, at a time when the mortality rate of the popu- 
lation from which it was drawn has remained practically constant. 
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It is too early, at <hc present time, to do more than call attention to the phe- 
nomenon in question. Intensive research %vi!l lx; required to evaluate such fac- 
tors ns exposure to contagion in the United States and overseas, and assess the 
r61c played hy endogenous reinfection in the time-period involved. It will be of 
verj' great interest to follow this population in the years to come, A cumulative 
rise in the incidence of infection, with a corresponding mortality, may be ex’- 
pected. On the other hand, this population is returning to an environment of 
lessening incidence of infection, as judged by general mortalit}* figures, and it 
may be anticipated that, with proper care of the veterans who have already con- 
tracted tuberculosis, the mortality will drop, and always remain w'cll below the 
level of the population of corresponding age without militarj* service. Time 
alone will make it possible to answer this question. 

SOM.\tARY 

In this paper I have not tried to recapitulate, in detail, the measures used bj' 
the Medical Department of the Army in controlling tuberculosis, or to discuss 
their degree of success in the light of the c-xporicnce of other armies or militai^’’ 
services. This has been done before, and it is perhaps enough to say here that 
the incidence of tuberculosis was the low'cst in the history of the Arm}', and far 
lower than in our Armj’ in the first w’orld war, in which the problem was some- 
what comparable, but it should be recognized at the same time that the recent 
period was nvore favorable and the means for control much more effective than 
during any prevuous period. 

Rather, in this paper, I hav^e attempted to place on record, for the sake of the 
future, a summary of the deficiencies in the program of the Army, calling atten- 
tion to facts perhaps not generallj' known that prevented that measure of success 
which might have been expected in a stable civilian population in peacetime. It 
must be recognized with all sjunpathy that certain shortcomings wei^ inevitable 
in a program that had to be integrated with ev^erj’' other phase of the operations 
of the Medical Department of the Army. This integration, in the interest of a 
balanced medical service, meant far less than optimum cov'erage for tuberculosis 
control — in manpow'er, available time and facilities, but above all in personnel 
professionally trained for the responsibility assigned. 

In retrospect it is clear that many improvements could have been made, and it 
is hoped that these will be incorporated in the program of the future In spite of 
its defects, however, the program was a notable one in case-finding and treat- 
ment, saving manj’- lives through early diagnosis, and preventing much further 
spread of disease by isolation and treatment of sources of contagion. In that 
achievement the personnel of the induction stations, dispensaries, medical field 
installations, Army hospitals and separation centres have been a high!}'- effectiv'e 
force in the general antituberculosis campaign of the countr 5 ^ 

SUMARIO 

En este trabajo no se trata de recapitular con todo pormenor las medidas 
utilizadas por el Departamento Medico del Ej6rcito de los E. U. A. para co- 
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hibir la tuberculosis, ni tampoco de discutir su maj’-or o menor 6xito a la luz de 
lo logrado eu otros ej6rcitos o sendcios militares. Ya se ha hecho esto antes, 
y quizds baste con decir aqui que la incidencia de la tuberculosis fud la mas 
baja en la historia del Ejdrcito de los E. U. A. 5’' mucho menor que en nuestro 
Ejdrcito en la I Guerra Mundial, en la que el problema era algo comparable, 
aunque tambidn debe reconocerse que el periodo reciente fud mds propicio y 
los medios de lucha mucho mds eficaces que durante cualquier periodo anterior, 

Trdtase mds bien ahora de sumarizar para el future las deficiencias de que 
adolecid el plan del Ejdrcito, llamando la atencidn sobre ciertos hechos quizds 
no muy bien conocidos que impidieron conseguir el dxito que hubiera sido de 
esperar en una poblacidn civil estable en tiempos de paz. Hay que reconocer 
con toda consideracidn que ciertas fallas eran inevitables en una obra que tenia 
que integrate con todas las demds fases de las operaciones del Departamento 
Mddico-Militar. Esa integracidn, con su propdsito de equilibrar los servicios 
mddicos, tuvo por resultado una atencidn muy inferior a la dptima, en cuanto a 
lucha antituberculosa: en personal, y tiempo y medios disponibles, pero sobre 
todo en personal profesionalmente adiestrado para la tarea que le incumbia. 

Hetrospectivamente, parece manifiesto que hubieran podido hacerse muchas 
mejoras, y se espera que las mismas formen parte de las obras del future. Sin 
embargo, aun con todos sus defectos, el programa fud notable en lo relative 
a descubrimiento y tratamiento de cases, salvando muchas ^'idas mediante el 
diagndstico temprano, e impidiendo mucha propagacidn ulterior de la enfer- 
medad, mediante el aislamiento y tratamiento de los focos de contagio. En 
esa realizacidn el personal de los puestos de reclutamiento, los dispensaries, las 
instalaciones mddicas en campana, los hospitales militares y los centres de 
separacidn han constituido una fuerza sumamente eficaz en la campana antitu- 
berculosa en general del pais. 



THE SIGNIFICANCE OF REHABILITATION ^ 

ERNEST S. MARIETTE= 

It is short-sighted to spend a great deal of time and money in developing an 
excellent medical program for the treatment of tuberculous patients vrithout at 
the same time proAuding some form of superAused actiAuty for patients Avith a 
faAmrable prognosis to enable them to bridge the gap betAA*een the sheltered life in 
a sanatorium and the life of the work-a-day Avorld. 

The total number of hours which are to be filled during the months of sana- 
torium stay are many. The patients haA^e no definite responsibilities, no en- 
gagements to keep, notliing to do except get well. The manner in AA'hich the 
sanatorium decides that these houi-s of cure-taking shall be spent mjiy haA'e as 
great an influence upon the future emotional, mental and economic life of the 
indiAudual as the mbthod of treating that person will haA^e on his physical life. 

Because of the nature of tuberculosis, patients will tend to drift into those occu- 
pations which require mental rather than ph3>sical effort. They also may be 
forced to reduce their hours of occupational actmty and increase their hours of 
leisure. If the sanatorium program has been properly planned and carried out, 
the patients aaIU leaA'^e the hospital Avith their physical handicap compensated to a 
certain degree bj’’ mental training and Avdth correct ideas on how to spend their 
hours of leisure. 

For the purpose of discussion, we vill diAude the selection of patients for re- 
habilitation into two groups: ( 1 ) in-patients and ( 2 ) ex-patients. 

Rehahilitaiion for in-patients: The medical criteria for the selection of patients 
for rehabilitation Avill depend on how the program in the sanatorium is organized. 
We believe anj'- person Avith a fuAmrable prognosis is entitled to be considered for 
some tjq)e of rehabilitation. This should be begun as soon as the patient’s con- 
dition has improA’^ed sufficiently for him to read or do some occupational therap}' 
work in bed. Certainly he can spend his time in this AA’ay AAithout any more harm 
to himself than when he reads pulp magazines or plays cards. 

On the other hand, the patient A\ith a poor prognosis is not entitled to a definite 
rehabilitation program. ^However, the librarian can help liim select the proper 
reading suited to his mentality or the occupational therapist can proAude a type of 
actirity AA'hich suits his manual dexterity and satisfies him mentally. Tlie 
physician can recommend some tjT)e of rehabilitation training AA-hen his prognosis 
changes. 

Tlierefore, in our opinion, just AA-hen the in-patient is ready to begin rehabilita- 
tion depends upon Iioaa- the program is organized in the sanatorium and the 
judgment of his phj-sician. 

A detailed study of the patient must be made in order to aA-oid AA-astage of time 

‘ Presented before the Mcdic.il Section, is part of a s\-mposium on Medical Management 
of the Reeoeery Pkaees of Tuberculosis, at the 42nd annual meeting of the National Tubercu- 
losis Association, Buffalo, New Yorh, June 12, 1010. 

- Medical Director .and Superintendent, Glen Lake Sanatorium, Oak Terrace, Minnesota. 
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and money in retraining ;i person wlio is hopelessly ill and has no chance of 
rcro\'cr\-, or in retraining some patient in an occupation which he is not capable of 
carn'ing on. In 1929 we set iij) the folloning mechanism to accomplish this, 
llic Admitting Department notifies the Education Department of the admission 
of each patient. After tlie initial studj- of the patient and the determination of 
his prognosis, the physician is a])proached to ascertain when the patient will be 
well enough for some actinty which can be carried on in bed. TJie Education 
Department then proceeds to learn what it can about the patient’s educational 
background. The Social Sendee Dcimrtmcnt also secures detailed information 
concerning liis previous work record. The State Division of Rehabilitation 
gives the patient a batterj' of standard vocational tests whenever indicated. 

After all of this information has been obtained, the patient’s, problem is re- 
ferred for recommendations to a committee consisting of represen tatnos from the 
Social Sendee, the Education, the Rehabilitation and Occupational Therapy 
departments, the Librarj* and the physician. Before the recommended plan 
is put into operation, it is discussed with the patient so that he feels he has had a 
part in making it and from that time on his life in the Sanatorium has a purpose. 
He is now working towards a definite goal and, even though he starts just with 
selected reading, he knows that as his condition improves the time vdll come when 
he vdll be allowed to go to the cl.assroom for group instruction. 

Tlie length of stay in Glen Lake Sanatorium varies between thirteen and fifteen 
months, and as wo attempt to keep patients until they have completed four hours 
of e-\ercisc per da^' for four months, they liave ample opportunit}’’ for a good 
start on a prevocational program. 

Echahililalion of cx-paUcnls: The medical standards for the selection of ex- 
patients for post-sanatorium training udil depend largely on whether it m’ll be 
carried on in the regular industrial channels or in a sheltered en%dronment such as 
the settlement colonics in England or some workshop such as the Altro Shop in 
New York. 

YTerever it is carried on, the responsibility for the post-sanatorium training lies 
with the State Di\’ision of Vocational Rehabilitation or some similar agency. 
This DiWsion attempts, at state and federal e.\-pense, to retrain the ex-patient in 
accordance with the terms and conditions of the Barden-La Follette Act with the 
approval of his physician. In doing this it pays his tuition in a regular training 
school or in industry', whichever seems to fit in best uith the individual needs of 
the patient. 

If the vocational counselor has made contact with the patient while he is still in 
the hospital, as is done at Glen Lake Sanatorium, said patient’s pre-vocational 
training will have been directed along the lines which will fit into his post-sana- 
torium program. Most communities do not have a sheltered workshop, so the 
patients will have to be retrained in the regular industrial channels. Under 
these conditions careful selection of patients for training is necessary. For 
instance, our agreement with a local trade school was nearty cancelled when the 
school discovered that one of the trainees recommended for training by his private 
physician had tubercle bacilli in his sputum. Industr3' cannot be expected to 
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open its ranks to such ex-patients unless perchance a special department has 
been establislied for them which is acceptable in all particulars to the established 
health authorities. 

Patients selected for training through the regular industrial channels should, as 
a minimum, meet the requirements of an arrested case of tuberculosis, as de- 
fined by the National Tuberculosis Association. The trainee’s chances for 
successful rehabilitation will be enhanced if in addition to these standards the 
sputum has been negative and the lesion stabilized for at least nine months or a 
year and his exercise period has been increased to that adopted by us or longer 
before the post-sanatorium program is begun. 

The same strict requirements will not be necessarj'- if the rehabilitation is to be 
carried out in some type of slieitered emplojunent whetlrer it be in a settlement 
colony as in England or in a workshop such as the Altro Shop in New York. This 
shop divides its trainees into three broad groups: 

Group 1 includes those patients mth an absorbed pleurisy or an early lesion 
whose sputum was never positive while in the sanatorium and who became sta- 
bilized on bed-rest alone, so that they had a rather even course in the sanatorium. 
Perhaps we can say that the patients in tliis group constitute the minimal 
favorable cases. They should require about a year of training. 

Group 2 includes those who needed to have bed-rest supplemented by collapse 
therapj’-, who had a moderately severe course while in the sanatorium, but whose 
sputum was converted from positive to negative before discharge. Tliey should 
require about one to two and one-half years of training. The patients in that 
group might be considered to comprise the moderate^' advanced group whose 
prognosis is favorable. In my opinion, groups 1 and 2 , provided they have had 
a sufiiciently long hardening-up process while in the sanatorium, could receive 
post-sanatorium training in the regular industrial channels just as well as in the 
sheltered workshop. If that is done, suitable safeguards should be set up to 
correct the difficulties inherent in such a program. 

Group 3 includes patients who had a rather stormy course while in the sana- 
torium, whose pulmonaiy resen^e is low, whose sputum is still positive, but who 
are capable of some t3'pe of work. Thej’’ would be considered as good chronics 
and will fall into that group of people who must live with their tuberculosis and, 
therefore, must keep their activities below the fatigue level. This group is not 
suitable for training in the regular industrial channels because the possibility 
of relapse is too great and because they are potential health hazards for the 
other trainees as well as the training faculty. However, they might be suitable 
for some form of sheltered empIo3’TOent. 

This group should be subdivided into (a) those who have to live with others in a 
boarding house or elsewhere. The3' should remain in the sanatorium until their 
sputum has become negative. ( 6 ) Those who have a home in wliich there are no 
3mung children. If the3'' will follow the suggestions of the health department, 
thcN' should be permitted to go to their homes under supervision of that agenc3'. 
ThcN' ma3' be able to carr3' on some occupation in the home but this is usualb* not 
particularly satisfactorv'. 
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Tliis group should not receive post-sanatorium industrial training unless it 
can be carried on in some form of sheltered employment. Tuberculosis is an 
infectious disease and if we cannot render the ex-patient safe to associate with 
other members of society vdthout harm to them, he should not be permitted 
to do so. 

What are the relapse dangers in post-sanatorium training or employment? 
The success of any post-sanatorium program is enhanced if the patient is followed 
by a periodic check-up including a chest X-ray film and sputum examinations. 
These check-ups sliould be carried on by someone who understands the chronic 
nature of tuberculosis with its tendency to relapse and who will therefore be alert 
to any change in the patient’s symptoms or findings. 

The periodic check-up should be repeated every three months during the first 
year, every six months during the second year and annually thereafter. Perhaps 
one might conclude that the training in a sheltered workshop or in the regular 
industrial channels had been successful if the X-ray film at the end of the training 
period showed no change from that at the beginning, except a further increase in 
fibrosis. The sputum should be consistent^’' negative to all tests during the 
training period. 

The program itself should not involve long hours, heavy work or undue strain, 
and extra rest should be provided in the beginning. Some companies have solved 
this by limiting such employees to an eight hour day schedule for five days a 
week, preferably on the first shift. Overtime is not permitted in the beginning 
and a two-hour rest period following work is strongly emphasized at the start. 
In some instances employment is started on a part-time basis and, as the pa- 
tient’s strength and condition permit, gradually increased to a full day’s 
emplojment. 

The sheltered workshop, on the other hand, may permit persons with positive 
sputum to be trained on a pai't-time basis with a regular rest period. In that 
way many of the so-called good chronics can be made partially self-supporting 
without harm to others. 

If fact, any well coordinated or well planned rehabilitation program will 
convert many a discharged patient from a public relief recipient to an industrially 
occupied man, in many instances at a higher salary than he received prior to his 
illness. If to that one also adds the mental contentment and the restoration of 
self-respect and the joy and zest of life which goes with economic security, we 
have a program which is really worth w’hile and w’hich cannot be measured by any 
entry in the financial ledger. 

Foster in a study of over 400 rehabilitated patients wiio were review'ed four 
years after discharge found that onlj'" 12 per cent of them w'ere dead or had their 
disease reactivated in contrast to 4S per cent w'ho had died or had their disease 
reactivated out of 6,906 ex-patients where rehabilitation had not been used. 

The Altro Shop reports that where the persons had received three months of 
retraining, and irrespective of whether or not they w’ere able to complete their 
full training period, 62 per cent were able to work or working on the tenth 
anniversary of their discharge. Trulj'' a wonderful I’ecord. If, however, one 
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considers onty those who were able to complete their full training program, the 
Altro Shop reports that 85 per cent were able to work or working on the tenth 
anniversaiy after their discharge. 

Carlson and Dabelstein of Minnesota analyzed the status of 322 discharged 
sanatorium patients who were given some type of vocational training in a period 
from July 15, 1935 to May 15, 1939 and found that 63 per cent of the total group 
were able to engage in full time work, 17 per cent were able to work part time, 
while onlj’’ 20 per cent were unable to work at the time the study was made. In 
the four years from 1939 to 1943 a total of 47 ex-patients have lived in the Sara- 
hurst Boarding Club while recei\dng training. This group is small but still the 
results are very interesting. Of the 47 boarding club patients, 91.5 per cent 
were well and working and 8.5 per cent have had relapses. 

While varying conditions in different communities may call for different types 
of plans, the above record indicates that a well prepared and well carried out 
rehabilitation program, whether it centers about a sheltered worlcshop or an 
attempt to ease the ex-patient into the regular industrial channels with a verj' 
careful medical follow-up including periodic check-ups, offers the ex-patient an 
excellent chance of remaining well and living a happy and useful life. 



REHABILITATION OF THE TUBERCULOUS ^ 

The Program of a Municipal Sanatorium 
I. D. BOBROWITZ* 

A detailed description of the Otisville rehabilitation program is soon to be 
published by the National Tuberculosis Association. I would like, at this time, 
to outline some of the main features of our work and to present some of our 
e.xperiences. 

A complete rehabilitation process involves not alone the period in the sana- 
torium, but also the time before admission and after discharge. Our program 
can, therefore, be divided into three intimately related phases which are of equal 
importance — the pre-sanatorium, in-sanatorium and post-sanatorium periods. 

From the time of diagnosis and thereafter, public and voluntary agencies, such 
as medical, welfare, social serviceand public health nursing, w'orknath the patient 
and family and refer the patients to the sanatorium. These are known as the 
referring or active working agencies. Rehabilitation groups come into the picture 
during and after the sanatorium period. The functions, responsibilities and 
relationships ascribed to these organizations had been agreed upon after a series 
of meetings attended by the sanatorium and the agencies. 

PRE-SAKATORIUiM PHASE 

It is unwise to expect a patient to contentedly accept hospitalization unless 
home circumstances are satisfactory. Consequently prior to admission, the 
referring agency examines the entire family situation and attends to disturbing 
social, economic or health problems. It is also necessary to prepare the patient 
and family for institutional care and the referring agency outlines the general 
features of the sanatorium and post-discharge period. A good personal approach 
at this time can create understanding of the illness and build up confidence and 
optimism. The patient is also provided with a pamphlet describing the Sana- 
torium. These pamphlets were prepared by us, and in them all of the depart- 
ments and services are explained. Thus the patient can get an idea of what the 
institution is like and what can be done to help him. 

IN-SANATOKIUM PHASE 

On admission we request essential personal, social and familj^information in the 
case. These important details are available from the referring agency from pre- 
\'ious home visits and frequent contact with the patient and family. With this 
laxowledge we can better undemtand the patient and his home situation and more 

* Presented before the Medical Section, as part of a symposium on Medical Management 
of the Recovery Phases of Tuberculosis, at the 42nd annu.al meeting of the National Tubercu- 
losis Association, Buffalo, New York, June 12, 1946. 

= Medical Superintendent, Municipal Sanatorium, Otisville, New York (one of the 
institutions of the Dep.artment of Hospitals, City of New York). 
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easily and intelligently determine his needs. Because of the relationsliip that 
exists between the Sanatorium and the community organizations, it is possible to 
solve various home problems that may arise while the patient is in the institution, 
such as welfare assistance, intensive case-work or medical care for the family. 
Immediate reports can also be obtained by us for home information requested 
by the patient. 

After admission the patients have five illustrated lectures Avhich ready them for 
sanatorium care and give them basic information about tuberculosis. One of the 
talks is devoted to rehabilitation, and from it, the patient can learn what re- 
habilitation is, how it works and the benefits he can derive from it. Patients who 
understand the program readily accept it. There are, in addition, numerous 
opportunities for education from the contact of the patient with the Sanatorium 
rehabilitation personnel. 

To organize and apply successfully a sanatorium 'rehabilitation program, a 
complete educational scheme is advisable for the employees and the medical 
staff. This wall help to obtain their interest, cooperation and understanding. 

The patient’s work tolerance is based upon the accepted criteria for activity 
of Ms tuberculosis, that is, symptoms, sputum findings and the roentgenological 
appearance of the lesion. Prognosis, treatment and complications are also 
considered. 

Infirmarj’- and semi-infirmary patients have no regular rehabilitation assign- 
ments, but special reading, self-study or bed-side instruction in school subjects 
may be planned. The patients must be in an ambulatory ward for at least one 
month before participation in the program. The minimum criteria for rehabili- 
tation placement are as follows: No symptoms; sputa, gastrics and cultures 
negative for at least three consecutive months, roentgenograms stable for the 
same period; no contraindicating complications; collapse therapy effective with a 
minimum of three months after initiation of pneumothorax, and six months after 
thoracoplasty. In other words, when assigned, our patients fulfil the criteria of 
the N. T. A. for an apparent arrest of the disease, except that some have not had a 
daily exercise allowance for two months. 

Most patients meet more than the minimum requirements outlined. It must 
be emphasized that assignments to rehabilitation are not determined merely by 
the stage of the disease or type of therapy. Anj"^ patient who has made good 
progress and who satisfies the strict medical criteria for placement can be safely 
rehabilitated. 

Our patients are in a good prognostic group, with about 45 per cent minimal, 
45 per cent moderately advanced, 5 per cent far advanced, and 5 per cent Avith 
pleural effusion or glandular tuberculosis. From 35 to 40 per cent undergo 
collapse therapy. 

The initial allowance for rehabilitation is one hour daily. As the patient’s 
condition improves, the work tolerance is gradually increased, usually at the rate 
of one hour a month. During 1943 to 1945 inclusive, 945 patients were dis- 
charged vith rehabilitation service. These patients had more than three 
months (actually an average of 102 days) in the rehabilitation program. Their 
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daily work tolerance on discharge was as follows: One to two hours, 18 per cent, 
(many of these were patients who left against advice); three hours, 16 per cent; 
four hours, 61 per cent, and five to eight hours, 5 per cent (the physical acti-vdty 
of this last group was increased so that the patients could accept employment in 
the sanatorium or on the outside). The point to be made is that a satisfactor 3 ’- 
work tolerance is achieved by the patients and they are in rehabilitation for a 
sufficient time to derive benefit from it. The purpose of the assignment can be 
accomplished and they can be made ready for referral to outside rehabilitation 
centres. 

Careful medical control of rehabilitation is essential and patients must be 
deliberately selected and carefully supervised. With adequate medical guidance 
constantly provided, rehabilitation is a safe form of therapy. Primai^'^ consid- 
eration is always given the medical or surgical needs of treatment. During the 
past three years 1,006 patients entered or were assigned to the program and 79, or 
7.8 per cent, were removed for reasons associated with their tuberculosis. Manj’’ 
.of these patients were eventually reassigned. 

There is a Sanatorium team responsible for the patients’ rehabilitation. The 
Medical Director or Superintendent has the over all direction of the program and 
the TniniTniTTn number of people required to work with him include the re- 
habilitation coxmselor, resident physician, occupational therapist, nurse and 
medical social worker. There may be, in addition, teachers for academic and 
business courses arid other Sanatorium personnel to help in training or teaching 
the patients. 

No patient is assigned to the program without a group opinion arrived at by 
presentation and full discussion at a rehabilitation case conference. This session 
is attended by the Sanatorium team, with the Medical Superintendent as chair- 
man. The preparation for the conference follows a special pattern. The re- 
habilitation counselor procures pertinent information from the physician, social 
worker and nurse and one or more interviews are held with the patient. The 
patient’s social, economic and family background is analyzed, educational and 
vocational history evaluated and rehabilitation interests and needs are dis- 
cussed. A personality appraisal is also required. Intelligence, interest and 
aptitude tests are performed and, in our experience, in 50 per cent of the patients 
the testing procedures have been indicated and helpful. With this case prepara- 
tion, constructive, practical rehabilitation and vocational guidance are possible. 

The rehabilitation department should have sufficient personnel and adequate 
physical facilities to test the patients’ aptitudes, maintain suitable abilities or 
teach new skills. We use an occupational therap 3 ’‘ department where all the 
usual arts and crafts are taught. In addition, there are printing, bookbinding, 
mimeographing and photographic divisions. We also have teachers for academic 
subjects and stenography and typing. Correspondence courses and necessarj’- 
text books are employed for special in struction. Patients have been helpful as 
instructors in English and citizenship. We have also had very satisfactory re- 
sults vuth utilization of our regular Sanatorium departments. These facilities 
are always available for practical training and experience and include the nursing 
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division, laboratory, clerical and stenographic offices, telephone switchboard, 
dietaiy division and other institutional departments. 

The rehabilitation needs of the tuberculous have righth’ been emphasized. 
^'i^len our patients arc assigned to the program, their vocational requirements are 
routinely determined. Of 915 rehabilitation discharges, 48 per cent required 
special vocational training to prepare them for suitable or skilled positions. 
It would have been hazardous for this entire group to return to their former occu- 
pations. TSventy-six per cent needed placement but no vocational training, 
and included mainly those with suitable occupations but no jobs, and those not 
trainable because of lack of aptitudes, c.xperience, etc. Xcither placement nor 
vocational training was necessary for 26 per cent. This group included patients 
w-ith suitable jobs and housewives and students. 

Eveo' Sanatorium rehabilitation assignment must be for a definite purpose and 
must fill a specific indindual need. It c.annot be stressed too strongly how im- 
portant it is to guide the entire rehabilitation process on this principle — the re- 
quirements and objectives of each patient. 

The 945 rehabilitation discharges of the past three 3 'ears were placed in the 
program for the following reasons: 32 per cent to observe or determine skills; 
29 per cent, divereional; 21 per cent, for preliminarj* training or preparation for 
emplojTiient, and 18 per cent to maintain skills. It is not possible or necessarj' 
for the Sanatorium to pro\'ide ever}' patient with a completed skill in a particular 
tj'pe of work. If onlj” interests and aptitudes are determined and a decision 
reached as to what the patients can or cannot do, an important sernce is accom- 
plished. After such a trial or obsetwation period, required vocational training 
can be initiated in the Sanatorium or the patient can be properly referred to a 
rehabilitation training centre after discharge. hloreoA’cr, the outside work need 
not be the same as in the Sanatorium, for if the patient onl}’- develops a p.articular 
abilit 3 '', such as manual de.\'terit 3 ’', he can readil 3 >- adapt himself to suitable train- 
ing or work in line with the developed skill. Assignments made on a divcrsional 
basis are also of much ^mlue, not onl 3 ' for the plysical benefits of rehabilitation, 
but because the 3 ’- build morale, pro\dde opportunities for study, develop satis- 
factor 3 '’ hobbies, and for women especial^, are useful for household management 
or responsibilities. This, then, is diversion that is purposeful. 

Of the 20 different rehabilitation actmties utilized in our program, there are 
6 prmcipal ones which include over four-fifths of all tlie assignments — the occu- 
pational therap 3 ’^ shop with 42 per cent and, in decreasing frequenc 3 ’^, the nursing 
dirtsion, classes for t 3 q)ing, stenograply, academic subjects and English and the 
Sanatorium offices. 

The famil 3 ’- should be prepared in advance for the patient’s departure from the 
Sanatorium. We uotif 3 '' the referring or active working agenc 3 ’' a month before 
the expected discharge. The home situation can then be investigated, for there 
raa 3 '^ be social, economic or famib’’ problems to be cared for. Without this, it 
might be very difficult for the patient to become adjusted. 

A representative of the State Rehabilitation Bureau routineh' -visits the Sana- 
torium to interview the patients to be refenyd to tlie Bureau upon discharge. 
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Delays in post-sanatorium service are thereby avoided and appropriate and 
effective rehabilitation measures readily deidsed. 

POST-SANATORIUM PHASE 

The follow-up period is not less important than the institutional phase of the 
program and there must be a concrete and directed post-sanatorium plan. At 
the time of discharge all patients are referred for medical care, and when indi- 
cated, to a rehabilitation agency and social service or welfare organization. For 
rehabilitation assistance we have utilized the State Eehabilitation Bureau, the 
Tuberculosis and Health Associations of the 5 boroughs of New York City and 6 
voluntaiy agencies. 

On discharge, the medical agencies receive the patient’s complete medical 
summary, including rehabilitation progress and representative X-ray films of the 
hospitalization period. (A similar abstract goes to the rehabilitation organiza- 
tion.) This information helps the outside physician to regulate the patient’s 
work tolerance. The initiation of rehabilitation training and all changes in 
daily work tolerance must be approved by the physician providing post-sana- 
torium care. The rehabilitation agencies assign the patients to work shops or 
rehabilitation centres for vocational or educational training. Part-time, and then 
full-time placements in industry are arranged. This community rehabilitation 
service is continued until the individual completes his training, reaches an eight- 
hour work tolerance, obtains a job and becomes fully adjusted to employment. 

Medical, social service and rehabilitation follow-up must be immediate, con- 
tinuous and complete. Otherndse the post-sanatorium plans win fail. Promptly 
after discharge we rrate the working agencies in the City to check the patients’ 
■\dsits. Our rehabilitation counselor holds a follow-up clinic in New York ever}' 
two weeks. This affords the opportunity to interview discharged patients, 
contact, community agencies, settle specific problems and insures prompt and 
efficient servdce. 

Rehabilitation is an essential part of the treatment of the tuberculous and it 
is just as vital to know the status of rehabilitated patients after an adequate 
observation period as it is to evaluate any other therapeutic group. To appraise 
properly the reliabilitation servdces to our patients, follow-up questionnaires arc 
sent each year (and continued for a fiA'e-year period) to the physician, rehabilita- 
tion agency and the patient. 

Our statistics are incomplete as we only have a one year follow-up of 3G7 
rehabilitation discharges and these are presented merely as preliminar}' figures. 
The lack of a reply varied from 7 to 24 per cent for the different questions, but the 
foUovdng percentages are based on the entire group: (i) 70 per cent had no illness 
or complications; (2) tuberculous conditions occurred in 11 per cent with one 
death; (S) positive sputa were reported in 4 per cent; (4) about 75 per cent never 
had any reduction of work tolerance; IS patients had been hospitalized; {o) just 
imder half were employed on a full-time basis in industry'; if housewives and 
" students are included, 5S per cent were on an eight-hour daily work tolerance; 
{6) of those working, four-fifths had occupations which were safe as far as their 
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tuberculosis was concerned and three-quarters had jobs suitable according to 
aptitudes or in line with Sanatorium rehabilitation plans. About one-third 
returned to a more suitable type of work. The occupations covered a varied 
and vdde range. 


CONCLUSION 

Successful rehabilitation requires a comprehensive and effective sanatorium 
program and close cooperation between the sanatorium and the community. All 
of the community services must be integrated to serve the patient and family 
during all the phases of treatment, from the time of diagnosis until the indi\ddual 
is fully adjusted. Under these conditions patients will accept sanatorium care, 
remain tilt their tuberculosis is arrested and follow through with necessarj’’ 
rehabilitation plans. 

The rehabilitation program we have oatlined attempts, in a practical and effi- 
cient manner, “to restore the tuberculous to the fullest physical, mental, social, 
economic and vocational usefulness of which they are capable.” 

CONCMJSIONES 

El 4xito de la rehabilitacidn depende de un plan sanatorial comprensivo y 
eficaz y de la intima cooperacidn entre el sanatorio y la colectividad. Hay que 
integrar todos los serricios ciricos para atender al enfermo y a la familia durante 
todas las fuses del tratamiento, desde el momento del diagndstico hasta que por 
fin se ajusta el indmduo debidamente. En esas condiciones los enfermos acep- 
tardn la asistencia en el sanatorio, permanecerdn alli hasta que su tuberculosis 
se estacione y observaran las medidas necesarias para la rehabilitacidn. 

El plan de reliabilitacidn bosquejado se propone, en forma practica y eficaz: 
“devolver a los tuberculoses la maxima utilidad ffsica, psfquica, social, econdmiea 
3 ’' profesional de que son capaces.” 



OCCUPATIONAL THERAPY AND REHABILITATION ^ 

A. N. AITKEN’ 

Basically a rehabilitation program in a sanatorium is a plan of treatment to 
counteract the psj’^chosomatic effects of the disease, tuberculosis. It is unfortu- 
nate that the term “psychosomatic medicine” had not come into use before the 
catch-all word “rehabilitation” had become so uidely adopted in medical and 
nonmedical fields. Or rather, if some word had been devised, specificall3' de- 
lineating the treatment of the psychosomatic effects of disease, much confusion 
and misunderstanding would have been avoided. This is particularl3' true in the 
treatment of tuberculosis. 

Tuberculosis may produce a wide range of physical handicaps and the patients 
are subjected to a multitude of emotional disturbances, brought on by a com- 
plexity of causative factors, often due to popular misconceptions, false implica- 
tions and prejudices, handed down through the generations. ]Man3’ methods 
have been devised to correct or ameliorate these physical and mental handicaps. 

These emotional disturbances begin vdth the diagnosis of the disease. It is 
consumption, a thing to be shunned, incurable or leading to a fife of uselessness. 
The3’’ augmented by hospitalization, separation from family and friends, the 
stigmata of welfare-aid so often needed and all those that go with being a .sana- 
torium inmate. They are exaggerated by our treatment, the necessary emphasis 
on the communicable nature of the disease and the invalidism which we de- 
liberately develop. Patients become self-conscious, isolated and sensitive, but. 
dependent. They are neurotic, self-centered, selfish, fearful of others, fearful of 
themselves, fearful of effort. It becomes impressed in them that to keep on 
living is the onl3'^ important thing in life. These are disabilities which can be 
counteracted onl3' b3’’ Trell-timed measures, often devious and unobtnisive, and 
by constant effort. 

In no illness has mass treatment and routine care been more highh’ developed. 
In none are patients more regimented, bound by niles of conduct, restricted in 
activities and associations, subjected to so abnormal a life. In no illnc.s,s is 
treatment of the individual more necessar3', in which it is more essential to build 
up an atmosphere of nonnalit3'. It is prerequisite that patients be adapted to a 
normal mode of Ihung before the3' can be safcl3' discharged to their own devices. 

The population of a sanatorium is a cross section of the communit3' which it 
serves. It is composed of ordinar}-, average people with the same code.'; of 
ethics and morals which thc3' had before the3’ became inmates, but witli main’ 
worries over present and future situations. To bring them back to nonn-al, 
worries have to be minimized, distorted viewpoints corrected, lost abilities re- 
developed or latent abilities utilized. Confidence has to be restored. 

> Prc.*;ciifcd before the Mcilical Section, ns part of n synipo.cium on Mttiicil cf'- '■ •' 
of the liccovrnj I’hafo: of Tuhcrcvlosix. at the .J2nd .annual inectinp of the Nntionn! 'I'uVr. u- 
lo.sis ..tssocinlion. Puffalo, Now York, .tune 12, latfi. 

* Sanatorium Director, Niagara .Sanatorium, Lookport, Non York. 
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These patients, before discharge, have to be physically reconditioned, mentally 
and socially readjusted. Some, to become economically independent, need to be 
vocationally reliabilitated. Though this should be a function of State and 
Federal Agencies following discharge of the patient, much can be done in pre- 
vocational and vocational training during the prolonged period of convales- 
cence — with benefit to the morale of the patients and to their mental and social 
rehabilitation. 

For such a program to be fully effective, the combined efforts, not only of the 
speciahsts in this work, but also of all hospital employees, are necessary. The 
attitudes of those giving medical and nui-sing care, of those in dietai^’', house- 
keeping and administration, are as important as those of the rehabilitation 
workers, the occupational therapists, ph 5 ’^siotherapists, social workers, guidance 
counselors or instructors. The need is to create a normal atmosphere, one ap- 
proximating hfe outside. Patients themselves can do much toward creating this 
atmosphere. 

Tlie patients of Niagara Sanatorium, in 1932, formed an association to help in 
their own rehabihtation and to contrive a form of patient go^’^ernment, this in 
itself an aid in developing initiative and a sense of responsibihty. As it was 
worded in their constitution, the program was “to help people vdth tuberculosis 
to return to a life of health}'-, happj^ usefulness.” In tliis the}’- summed up the 
full purpose of a medical rehabihtation program. 

At first, their efforts were directed mainly towards social activities and training 
for jobs. It was during the depression; most patients after discharge would have 
to worjv. But they were physically fit only for selective work. To obtain this, a 
skill was neccssaiy and they had had no special training to qualify them for a 
selective job. This training had to be given before discharge. Sanatorium 
graduates were not considered by the authorities to be susceptible for vocational 
rehabilitation nor was their emplo}’ment considered to be feasible. 

Staff members and patients who had sometlxing to teach formed classes. All 
facilities of the Sanatorium were used for physical conditioning and teaching 
purposes. Instructors were added later from a local adult education program. 
Some progress was made, principally in building up an interest. A few patients 
were able to acquire sufficient training to secure jobs, mainly -within the Sana- 
torium. But the work was desultoiy and without organization. 

\\nien an attempt was made to organize a vocational training program, it was 
found that the number of patients wlio would receive direct benefit was limited, 
not over 15 per cent of the total. Some of those loft out were interested, oven 
enthusiastic, but under the rules they were not qualified. They were too old or 
too h.andicappcd, physically or educationally. . ''[^fficreas, many, particularly in 
the younger ago group to whom such a program was most applicable, were not 
interested in being rehabilitated. Tlicy wanted something more immediately 
profitable. Some form of indoctrination and guidance was neccssai^', as well .as a 
progr.'im which would include all groups. Also it had to be made economically 
attnictivo to lure them aw.ay from the pin money of arts and crafts. 
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Wo had an Occupational Therapy Department wliosc work Avas limited to 
arks and crafta. But, ns occupational therapy is defined as being “any activity, 
mental or physical, prescribed and guided to aid in rccovci^’^ from disease or 
injurj%” much of the work being done could be included as therapy. In the case 
of the old lady with arthritis Avho took up Doping in bed, it was not vocational 
training but it was occupational therap3L With the girl who was developing her 
Avork tolerance as a laborator}' assistant and eventually became a medical 
technologist or the one who Avent to the record-room and became a medical 
records librarian, it Avas not onl}-^ AA’ork therap}'^, it Avas also occupational therapy 
as AA'cll as A'ocational and economic rehabilitation. 

So that all patients might benefit from the program, and guidance be started 
carl}', it AA'as decided to t.ie in all patient actiA’ities Avith occupational therap}'. 
Educational, pre-A'ocational and vocational training and work tolerance projects 
as well as diversional and social activities AA'cre placed under one direction, 
^^ocationnl instructors and a A'ocational guidance counselor Avere added, and it 
was called the Department of Occupational Therapj' and Rehabilitation. 

Under this arrangement, instead of Avaiting until the patient is sufficiently 
healed to warrant phj'sical effort, counseling and guidance are begun as soon as 
the patient’s phj'sican permits. Not only are diversional activities used, but 
also aptitude and other psA'chometric tests frequently are giA’^en early, even 
though vocational training maj' not be considered, to create interest and build up 
a new AucAATioint. The houscAvife, beginning AAith bed-side crafts, can bo led into 
home crafts; sewing classes, housekeeping, foods and cookery, subjects which aatU 
simplify her work and make liAung easier. The high school pupil, interested only 
in True Romances or Popular Mechanics, can be induced to continue Spanish or 
mathematics and complete requirements for graduation. 

All patients, irrespective of age, background or extent of disease, are candidates 
for at least diA'ersional therapy. They are placed by their physicians in a group 
classification, according to activities permitted. Instruction in hygiene, ethics, 
hospital routine and the development of a friendly atmosphere is followed by 
simple diA'ersional activities. ^Tien the classification warrants, all patients ai’e 
interviewed and counseled, A'arious questionnaires completed and the cases dis- 
cussed in conference as to their medical, social and educational potentialities and 
their desires. A progi'am is outlined ranging from diversional and social ac- 
tivities to full-time AA'ork. Classifications are revised monthly and cases re- 
viewed periodically in conference. To compensate for income lost from ne- 
glected craft work, and to avoid the implication of exploitation, patients on 
AA'ork tolerance are paid an hourly wage dependent on the type of Avork done. 

This program lends itself to bed-side instruction as well as to that in class- 
rooms and workshop. It gives an opportunity for patients to be guided indi- 
vidually and for organized group actmties. It can range from playing musical 
selections on the gramophone or book discussions for the bed patient, to field 
trips, pageants, croquet matches or afternoon tea-parties for those on full 
exercise. Not only can the patient Avith chronic fibroid tuberculosis, a perma- 
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iient patient, be kept occupied but also patients with highly skiUed training, 
the graduate nurse, the doctor, the school teacher, can be benefited. Graduate 
nurses are a good example . They acquire the patients’ ^dewpoint, get a new slant 
on public health problems, learn much of the needs in convalescence, hlany say 
their exqjerience has been a beneficial education, hluch that cannot be disclosed 
by tests alone can be learned of patient capacity and capabihties by obsen'ation. 
Patients can be followed from admission through a graduated program to dis- 
charge and follow-up, under one control. 

Public sanatoria were established and are maintained at public expense for the 
protection of the community. This is their first duty. Results of their treat- 
ment can be measured, to some extent, by the reduction of hazard to the com- 
munity, through isolation of active cases and prevention of reactivation. 

In the time allotted, it is possible to give our results only briefly. During 
the years 1938 to 1943 the average length of stay of patients receiving collapse 
therapy, which is 65 per cent of those with tuberculosis, was two years and five 
months. The readmission rate was 14 per cent, the rate of those leaving against 
advice was 7 per cent. Tire relatively low readmission rate is due probabl 3 " more 
to length of stay and medical treatment than to the educational program. But 
the willingness to remain for the prolonged length of stay is due mainly to the 
overall rehabilitation program and the contentment of the patients with their 
treatment. 

When Doctor Trudeau elaborated the rationale of sanatorium treatment, the 
principles of this were rest for the disease and education for the patient. To 
attain full rest, comfort and contentment is indispensible. The patient has to be 
satisfied that he is being given every opportunity to get better. In a small hos- 
pital, as in a small school, it is impractical to have full-time specialists in all 
lines of work. Many jobs have to be combined. What the combination is, or 
what it is called, is immaterial. The success of the program depends upon the 
patients recognizing that they are being treated as rational adults and not 
automatons, that they are being given the means of again becoming normal, 
useful citizens. Saniatorium treatment still is rest for the disease and education 
for the indi\ddual. 


sraiMAKT 

Basicall}’- a rehabilitation program in a sanatorium is a plan of treatment to 
counteract the psychosomatic effects of the disease, tuberculosis. In such a 
program physical retraining, mental and social readjustment are essential and, 
as an adjuvant to these, vocational training is valuable. To achieve these 
results, a variety of facilities are available and many methods can be used. As 
occupational therapy is any activity prescribed and guided for the purpose of 
contributing to recovery, any of the methods used in such a program can be 
incorporated in this line of therapy. This type of program, as it is used at 
Niagara Sanatorium, is described. The results in reducing hazard to the public, 
by keeping patients satisfied with sanatorium care and by helping prevent post- 
sanatorium relapse, are presented. 
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SUMARIO 

En el fondo, un plan de reliabilitacidn en un sanatorio es un sistema tera- 
p^utico destinado a contrarrestar los efectos psicosomaticos de la enfermedad: 
tuberculosis. En un plan de esa naturaleza resultan esenciales el reentrena- 
miento fisico y el reajuste pslquico y social, y como coadynvante, el adiestra- 
miento profesional es valioso. A fin de obtener ese resultado, bay varios medios 
disponibles y pueden utilizarse muchos m4todos. Dado que la ergoterapia es 
toda obra prescrita y orientada con el fin de fomentar la reposicidn, cualquiera 
de los m4todos utilizados en dicho plan, puede constituir parte de la misma. 
Describese aqui un plan de esta clase, tal como se emplea en el Sanatorio Niagara, 
y presintanse los resultados obtenidos en lo tocante a disminuir el peligro para 
el publico, a mantener a los enfermos satisfecbos con la asistencia sanatorial y a 
a 3 aidar a impedir las recidivas postsanatoriales. 
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Its Effect on the Pntholosiccl Lesions of Generalized Mlllai^- Tuberculosis la Human 

BelnES 
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There is con\-incmg evidence that streptomycin exerts a profound regressive 
and healing action on the morphological aspects of well established tuberculosis 
m guinea pigs (1 , 2). Evidence also has been presented which indicates that a 
suppiessive effect is exerted by this therapeutic agent on a variety of t>TX!S of 
human tuberculosis (3). Because of the encouraging results of these studic.s, 
any information as to the effect of this dnig on the pathological lesions in clinic.'il 
human tuberculosis would seem to be timely and important. 

Estimation of the therapeutic effect of any drag on such a disease as human 
tuberculosis is cxti'cmely difficult. This is especially true in new of the 
chronicity of most forms of the disease and the known favorable response of the 
disease to proper diet, collapse therapj’ and rest in the absence of any treatment 
with drugs. With these facts in mind, it would seem that more could be learned 
from testing the drag by administration in comparatively acute and progressve 
forms of tuberculosis rather than from testing it by adramistration in tuberculosis 
cbaracterizcd bj' the chronic manifestations. In the past, two of the most 
fulminating and usually fatal forms of the disease have been railiarj' tuberculosis 
and tuberculous meningitis. For this reason, the present study of 5 eases of 
miliary and meningeal tuberculosis, terminated by death was undertaken with 
the object of studying the therapeutic effect of streptomycin' on the lesions 
obsen'^ed in these two forms of the disease. 

IIEPORT OF CASES 

Case 1: Clinical asjKcts: A wliite female cliild, nine .and .n half months old, w.as examined 
in June, 1945, because she had come into contact with open pulmonarj* tubcrculoas. It 
was found that her reaction to tuberculin was positiw. A roentgenognam of the thorax 
made on June IS, 1945^isclosed a primarj' lesion in the right lung. The cliild did not 
exhibit sjTnptoms unti?Two weeks before she entered a hospital ; at that time she began 
to be restless and febrile and to vomit frequently. A second roentgenogram of the thorax 
made one week before the patient’s admission to the hospital showed an increase in the 
pulmonary infiltration. 

The patient was admitted to the hospital on August 2, 1 945. She w.ns pale and listlc.«s 
and had a temperature of as high as 102° P. (3S.S°C.) . Roentgenograpliic study rci-ealed 
a large, fairly well circumscribed lesion in the middle field of the right lung. On August 
5, generalized twitchings demloped, and the cliild became less responsiTC. She continued 
to vomit frequently. Bulging of the anterior fontanelle was noted. Results of labor- 
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atorj- btudies of the cerebrospinal fluid were consistent with a diagnosis of tuberculous 
meningitis. A specimen of the fluid withdranm on August 7 produced tuberculous lesions 
after it had been injected into guinea pigs. 

Streptomycin was administered intramuscularly from August 5 to August 10. The 
total daily dose was 1 g., diiided into doses administered at inter\'als of three hours. 
On August 10, the concentration of streptomycin in the blood serum was 192 micrograms 
per cubic centimeter. There was no recognizable clinical response to chemotherapy. 
The child’s condition rapidly became worse and she died on August 11, 1945. 

Gross pathological aspects: In the base of the upper lobe of the right lung there was a 
firm, grayish yellow, pyramidal mass 3 by 3 by 4 cm. The ape.x of the mass extended 
almost to the hilum of the lung, where there were a number of enlarged, pale, yellowish 
lymph nodes. The largest of these was 1.5 cm. in diameter. The cut-surface of the mass 
was firm and pale y^ellow, and was found to consist of large numbers of smaller conglomer- 
ate nodules which appeared to be only partially encapsulated. On the pleural surfaces 
and also on the cut-surfaces of all lobes of both lungs there were scattered grayish tubercles, 
none of which was more than 1 mm. in diameter. The cut surfaces of the spleen and 
liver revealed similar scattered tubercles. One tubercle was obser\-ed in the cortex of the 
left kidney\ 

There was marked flattening of the convolutions of the brain, nith narrowing of the 
sulci. There was a heavy', fibrinous exudate o\'er the base of the brain; a few' small 
tubercles were obseiw'ed along the course of the posterior cerebral arteries. The cut- 
surface of the brain e.xhibited severe edema and mild dilatation of the ventricles. 

Histopaihalogical aspects: In sections of the upper lobe of the right lung there were large, 
caseous nodules surrounded by' poorly de\'eloped capsules which consisted of young 
fibroblasts and giant cells. There were fine deposits of calcium in the centres of these 
lesions. There were numerous daughter tubercles. These consisted largely of epithelioid 
cells and giant cells, although a few of the larger ones ^e^’ealed central caseation. In the 
hilar lymph nodes draining this portion of the upper lobe of the right lung there was 
extensive caseation with early central calcification. The caseous portion was surrounded 
by fibroblasts and giant cells and a thin capsule of collagenous connective tissue. Nu- 
merous daughter tubercles were observed. In sections of the middle lobe of the right 
lung there were numerous epithelioid cell tubercles in which fibroblasts and giant cells 
likewise were numerous, but caseation or capsule formation was not obseiv'ed. There were 
a few i>eripheral lymphocytes. In sections of the left lung sinular tubercles were observed, 
but there was, in addition, slight encapsulation by collagenous fibers. Nonspecific 
bronchopneumonia had been present in the lower lobes of both lungs and in the middle 
lobe of the right lung. 

In sections of the spleen and liver there were scattered tubercles consisting of fibro- 
blasts, giant cells and lymphocytes. The cellular elements were intermingled throughout 
the tubercles. Caseation was not observed except in a single conglomerate tubercle in the 
spleen. In the spleen most of the tubercles possessed a thin but definite collagenous 
capsule, but this was absent in the hepatic lesions and poorly' developed in the renal 
tubercles. 

Sections of the pons varolii, the region of the optic chiasm and the medulla regaled 
extensive tuberculous meningitis in which fibrinous exudate, caseation necrosis, epithe- 
lioid cells, giant cells and fibroblasts were observed. There was extensive involvement of 
the blood vessels, with necrosis of the walls. There were small tubercles in the pons 
t’orolti immediately beneath the meningeal exudate and in the floor of the fourth ventricle. 
Bsadence of tuberculous ependymitis w'as present in the fourth ventricle. Sections 
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gtnincd by the Ziehl-Ncelrcn method revealed the presence of tubercle bacilli in tlie 
meningeal exudate. 

Pcctiong of the seventh and eight cranial nf'rsTs on tlic right side revealed that tulxsr- 
culous neuritis had been iire^ont . 

Sections of other organa were not remarkable. At nccrop.sy, sjxicimens of the cerc- 
broapinivl fluid and a susjiension of material from the pulmonary lesions were inoculated in- 
ttf guinea pigs; they reproduced tlie di.ccasc in the!« animnl.a. 

The following anatomical dingnoac,s were made: (J) primarj' tuberculosis of the upi>er 
lobe of the right lung and hilar lymjrh nodes; (£) miliarj' tubcrculo-sis of the lungs, liver, 
spleen and kidneys; (5) tulxjrculous meningitis; and {/,) bronchopneumonia (bilateral). 

Summary of ease 1: Aliliarj' tuberculosis developed in a child nme and a half 
months old who had primarj’ tuberculosis of the upper lobe of the right lung. 
This cliild died of tuberculous meningitis. Primary’ tuberculosis of the lung was 
known to have been present over a period of three montlis, but unequivocal 
symptoms of tuberculous meningitis had been present for only four and a half 
days prior to death. The child received 4.5 g. of streptomycin during the last 
four and a half days of her illness. At necropsy there was only sh'ght evidence 
of healing in the primary* lesion and in the hematogenous (miliary) tubercles 
in the lungs, liver, spleen and kidneys. There was no definite evidence of healing 
in the meningeal lesions. It is important to note that although treatment with 
streptomycin was instituted immediately on the appearance of definite ^’mptoms 
of tuberculous meningitis, tlicre was no recognizable clinical or pathological 
evidence of therapeutic effect. 

Case S: Clinical aspects: A wiutc female cliild, fifteen months old, was admitted to a 
hospital on June 23, 1945, with a diagnosis of generalized miliary tuberculosis and tuber- 
culous meningitis. The baby had been ill for three months. AtTien admitted, the child 
had a temperature of as liigli ns 104.5° F. (40.3° C.). She was very irritable and had 
definite nuchal rigidity. Gastric w’ashings secured on June 26, 1945, contained acid-f.oit 
bacilli which produced tuberculous lesions when guinea pig.s were inoculated with them. 
Cerebrospinal fluid withdrawn on June 25 produced similar results when guinea pigs were 
inoculated with it. A culture of Mycobacterium Ivberailosis recovered from the infected 
animals was sensitive to 0.78 micrograms of streptomycin per cubic centimeter of medium. 

Treatment vrith streptomycin was begun on June 25. The diug was administered 
intramuscularly or subcutaneously at intervals of three hours. During the first week, 
the total doily dose was increased from 1 to 3.2 g. (400 mg. of streptomycin per kilogram 
of body* weight). After the baby* had received this high dosage for three days, a to.vic 
ery’thema developed, for which reason the total daily amount was reduced to 1 g. This 
daily dose was maintained thereafter. Treatment was suspended from July* IS to July 
26. It was discontinued finally on August 19. The total amount of streptomycin ad- 
ministered was 56.6 g., and the total nUmber of day*s of treatment was fortj'-eight. De- 
terminations of the concentration of streptomycin in the blood serum varied from 44.7 to 
58 micrograms per cubic centimeter. The value for streptomycin in the cerebrospinal 
fluid ranged from 7.6 to 22 micrograms per cubic centimeter. 

Clinical improv’ement of the patient was noticeable within a week after treatment was 
begun. The child became alert, responsive and w*as completely* relaxed when the ad- 
ministration of streptomycin was stopped after twenty-four days. During this period 




Fig. 1. (Case 2) a: Roentgenogram of thorax of patient made on June 23, 1945, before 
the administration of streptomycin; b: roentgenogram of thorax of same patient, made on 
August 18, 1945, after 56.6 g. of streptomycin had been administered; note marked improve- 
ment; c; tissue from lung: conglomerate miliary tubercles, with fibrosis and lymphocytes, 
but lio caseation; d: tissue from liver: miliary tubercle, revealing fibrosis, hyaliniza- 
tion and Ij'mphocytes; c: tissue from brain: tuberculous meningitis; note marked fibro- 
blastic proliferation. 
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of trcatiucnl tlie coll count of the ccrcbropphial fluid, juevioiisly as high as 399 cells per 
cubic millimeter, decreased to 1-1 cells per cubic millimeter. Specimens of the fluid, when 
guinea pigs were inoculated with them on July 1 7 and July 20, did not produce tuberculous 
lesiotxs. There wa.s marked abatement in the pulmonary tubcrculosi.s, as shown when a 
roentgenogram made on August IS is compared with one made when the patient was 
admitted on June 23 (fignm-s lo and b). iforeover, gastric washings injected into guinea 
pigs on July 26 did not produce tuberculous lesions. 

During the week in which chemotherapy was suspended, the sym]>toms of meningeal 
irritation, including marked nuchal rigidity, gradually recurred. The cell count of the 
cerebrospinal fluid became high (as many as 1,700 cells per cubic millimeter), and the 
value for total protein reached a maximum of 320 mg. per 100 cc. Specimens of cere- 
brospinal fluid withdrawn on August 20 and August 24 again produced tuberculous lesions 
when they were injected into guinea pigs. There seemed to be no response to the second 
couree of streptomycin, which included 3 test doses adnunistered intrathcc.ally, Genor- 
.alized spasticity developed; the child became stuporous and died on August 25, 1945. 

Gross pathological aspects: In the su]icrior portion of the lower lobe of the left lung there 
was a roughly pyramid-sha]red region of incrc.ascd consistency 1.5 by 2.0 by 2.5 cm. 
Fibrinous exudate over this region was adherent to the jrarictal jjleura. The cut surface 
of the lung in this region revealed a caseous, yellow, iryramidal m.ass with the apex of the 
lesion situated toward the hilum. The hnnph nodes at the liilum were gre.atly enlarged 
and caseous. The other lobes of the lungs were not remarkable except for the presence of 
numerous grajish miliary tubercles approximately 1.0 mm. in diameter. Similar miliarj’ 
tubercles also were observed in the liver and spleen. 

Examination of the brain revealed marked fl.attening of the convolutions and narrowing 
of the sulci. A heavy, fibrinopurulent exudate was present over the base of the brain. 
The cut surface of the brain exhibited severe edema and moderate internal hydrocephalus. 
Examination of the middle and internal earn disclosed that mucopurulent mastoiditis 
and otitis media had been present on the right side. Suspensions of a hilar Ijnnph node 
and of the meningeal exudate were injected into guinea jugs and produced tuberculosis 
in these animals. 

Histopafhological aspects: Sections of the lai'ge caseous mass in the lower lobe of the left 
lung and in the hilar irodes disclosed slight calcification in the centres of the lesions. At 
the peripheries were many fibroblasts and a few collagenous fibers interspei^sed with 
Ijmrphocytes and a few' giant cells. There were many daughter tubercles, some of which 
revealed caseation, whereas othere were fibrotie. No bacilli of tuberculosis could he 
found in these lesions by the Ziehl-Xeelsen method of staining, hliliarj' (liernatogenoirs) 
tubere'es were found in all lobes of both lutrgs. These consisted of irregular fibrotie 
nodules in which lyrnphocj'tes were iuter-sperrsed between the collagenous fibers (figure 

l c) . There was no caseation arrd only an occasional Langhans giant cell. 

In sectiorrs of the spleen and liver there were similar irregirlar fibrotie tubercles (figirre 

l d) . There was a nrild degree of fatty charrge in the Ii^'er. Sections of other otgarrs were 
not remarkable except for occasional foci of calcification in the epithelium of some of the 
collecting tubules of the kidney. 

In sections of the brain there was a massive, fibrinopurulent exird.ate in the rnenirrges 
at the base; rnatre of the infl.arnmatory cells had been undergoing necrosis. The arteries 
and veins were irrvolved in the inflammatory process. Extensive orgaruzation of the 
exudate by fibroblastic proliferation was apparent in some sections (fig. Ic). Sectiorrs 
stained by the Ziehl-Xeelsen technique revealed large mrurber-s of tubeivle bacilli. In 
the right frontal lobe, the midbrain arrd pons varotii there were small regions of necrosis 
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which were interpreted as infarcts resulting from acute arteritis of the meningeal vc.''ScK. 
although some of them may have been tubercles. In sections of the sjiinal cord in tlic 
lumbar region there were collections of lymphocytes and fibroblasts. In the cervical 
region were perivascular collections of polymorphonuclear cells and monocytes which 
were undergoing necrosis. 

The following anatomical diagnoses were made; (I) primaiy tuberculo.ds of the lower 
lobe of the left lung and hilar lymph nodes with early calcification and encapsulation; 
(2) generalized miliary tuberculosis (lungs, spleen, liver and brain) with eendence of 
healing in the lungs, spleen and liver; (S) tuberculous meningitis with obstruction of the 
foramina of Luschka and hlagendie; (.{) internal hydrocephalus; and (~>) mild fatty 
changes of the livei'. 


Svmnim-y of case 2: Primary tuberculosis, followed by miliary tuberculosis 
and tuberculous meningitis, developed in a child fifteen mont hs old. The known 
duration of the illness, to termination, was five months. The child received a 
total of 56.G g. of streptomycin over a period of two months. S]recimens of 
cerebrospinal fluid produced tuberculous lesions in guinea pigs on June 25 but 
did not do so on Julj’^ 17 and 2G. Treatment was interrupted for one week. 
Specimens of cerebrospinal fluid again produced tubcrcidous lesions in guinea 
pigs when the animals were inoculated on August 20 and 24. There was evidem-e 
of earlj' calcification in the primaiy lesions in the lungs and hilar lymph nodes, 
but there were only poorh' developed capsules of collagenous connective tissue 
at the peripheries of the lesions. There was definite evidence of healing in the 
miliary (hematogenous) tubercles in the lung, liver, .sjfleen and lymph nodes. 
These lesions consisted of fibrous connective tissue intcr.<j)er.«ed with lymiiho- 
cytes. Section of the brain, however, revealed that e.vtensive organizing 
tuberculous meningitis had been iiresent with a number of small infarcts, in-ob- 
ably the results of inflammatory occlusion of meningeal vc.«sels. 


Case 3: Climcal aspects: A white man, 40 yearn old, admitted on Febniaiy 12, 1015. was 
attacked by i)eritonitis and a retrovc.<ical absccs,'? following (•y.=IO';coi)y on I’chniary 15. 
The jiatient had undergone nephrectomy on the left in 10.47 fr»r renal tiibcnailo^i^. Sub- 
sequent cystoscopic examinations had revealed tuberculous cy.'^titis. Hoentgenogmm'- 
of the thorax prc^^ously had not .<how n e\'idenre of inilmonaiy tubercnlods. ( )n .Man h 
12, 1945, however, a roentgenogram disclored early miliatw' tul'erculo-i« of th- limv^. 
That the jiroce.ss was rapidly becoming more extcii'^ive was indicated in rocntccno-irai; - 
made on March 20 and Aju-il 0. 

Treatment with streptomycin was begun on Manh 20, 1045. The dtiic wa- pan n 
terally administered continuously until .lune 20. in increa'-inc ilaily do-f'^ of from I to 
4 g. Just before treatment was iliscontinucd, modemtely severe ncrv(' dcafiU '- develop <1 
This gradually improwd <lunng the followinc weeks. Streittomycin themiy w :iv n-mr.-.i 
on August IS. the iiatient recciviim 1 g- daily intramu-cularly until .Anmi-t 41. Vert wo 
was noted three days after administration of the dniK had Iwx-n rein-titut' d. It ami- 
severe, and results of caloric test.*' on September 1 ili‘'cIo-/*d !iyiio.acti\‘e l.'tb\*;inth;*'»’ 
function bilaterally. Dccrea.-w in acuity of hearing wa-^ again notic-aM- b'*fi>:v 
ment was stoiriied. 

'I'he total dose of strejitomycin aihninbtered was 24S 0 g., and tlw total numi - : of .. .*. - 
of treatment was 102. Other chemothempy ineiude<l a trial of yni. -.lh-t. .I'l!’. n .1 
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from June o to June 13, and a<;ain from August 11 to August IS. Sulfadiazine, in doses 
of 30 grains daily, was administered from August 17 to August 30. Pus was a,si)iratcd 
from a periurethral abscess on August 27, and a solution containing 0.2 g. of strc])tomycin 
and 200,000 units of i:cnicillin was injected into tlic cavity of the abscess. 

The jratient’s tcmj.'cratuie was elevated throughout his couise. Results of c.vami- 
nation of tlie urine were consistently positive for acid-fast Iracilli. However, tliere was no 
c\ddencc of increased renal damage duting treatment with streptomycin. The unnary 
output was always adequate and the values for lilood urea remained witliin normal limits. 
There was mai-ked abatenrent in the jratient’s miliaiy tuberculosis, as shown by roent- 
genograms of the thorax (figures 2a and i). There was, however, less definite clinical 
improvement. The liaticnt steadily lost weight and strength, and the signs of ]'.eritouitis 
increa.sed. This presumably was the primaiy cau.se of his death on Sei)tcmber 9, 1945. 

Gross pat/iologicaf aspccls: Apiu’oximately 500 cc. of yellow, turbid fluid, containing 
masses of fibrin was present in the peritoneal ca\at 3 ". The omentum and tlie serosa of the 
small intestine were covered with large numbers of miliaiy, jellowish white nodules. 
The loops of small intestine were stuck together ly a fibrinojnirulent e.vuclate. The 
pericardial sac contained aiipro.vimately 150 cc. of clear, straw-colored fluid. The 
leaflets of the mitiel vahe of the heart were slightlj' thickened, and the chorda Icmlincac 
were slightly shortened and thickened. On the posten'or leaflet of the mitral valve there 
was a thrombotic vegetation, 1.0 ly O.S cm. 

The pleural surfaces of both lungs ivere adherent to the wall of the chest at the apices. 
There was a group of three caseocalcareous nodules in the upjjcr lobe of the light lung near 
the apex; a similar nodule was .situated in a hilar ljunph node near the bronchus of the 
upper lobe of this lung. The pleural surfaces of both lungs contained myn’ads of tiny 
gray tubercles vaiying from 1 to 5 mm. in diameter. The cut-surfaces of both lungs 
revealed large numbers of similar tubercles. The liver and spleen also contained numerous 
tubercles from 1 to 3 nun. in diameter. 

The right kidney weighed 207 g. There were numerous, irregular, sharply outlined, 
jrellowish wliite areas on the surface, from 2 to 7 mm. in diameter. The cut-surface of the 
Iddnej' revealed two medullaiy fibromata and numerous tiny tubercles scattered through- 
out the cortex and medulla. The pehds and calicos were moderatelj' dilated. The right 
ureter was obstructed at its site of entrance into the bladder and was moderately dilated 
above this point. 

The bladder contained 20 cc. of cloudy jrellow fluid. The mucosa was the site of 
numerous irregular ulcers up to 5 cm. in diameter. The larger ulcers had eroded deeply 
into the muscular la 3 rer. The bases were covered nfth shagg 3 ’', gra 3 dsh 3 ellow exudate 
and necrotic tissue. In the right posterolateral wall was an opening 5 cm. in diameter 
wliich communicated with an abscess that was 12 cm. in diameter. The latter con- 
tained a])proximatel 3 ' 200 cc. of cloud 3 ' yellow fluid. 

The prostate gland was normal in size, but the cut-surface revealed a number of ir- 
regular, gra 3 dsh 3 ’'cllow areas up to 5 mm. in size. 

The brain and spinal cord grossly appeared to be normal, except for a small number of 
gra 3 dsh white tubercles, 1 to 3 mm. in diameter, situated in the jjarieto-occipital regions. 
On the cut surface, these lesions were found to extend deejr into the sulci. 

Ilislopathological aspects: In the apex of the upper lobe of tlie right lung the lesions 
were large, partial^' calcified and ossified, and were surrounded by a thick cajjsule of 
collagenous connective tissue. The hilar l 3 miph nodes contained some large, old fibrotic 
lyaliirized lesions as well as some more recent miliai' 3 " tubercles consisting of ei)ithelioid 
cells and giant cells without central caseation. Sections of both lungs revealed numerous 
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Fig. 2. (Case 3) a- Roentgenogram of thora\ of patient made on April 9, 1945, before 
treatment nith streptomycin nas instituted; b- roentgenogram made on August 17, 1945, 
after treatment nitli streptomycin had been started. 

miliaiy tubeicles, manj'' of nliich had fused to foim conglomeiate tuheicles. In the rigid 
lung, these lesions neie chaiacteiized hy cential caseation and thin, poorly develoj'cd 
capsules of connective tissue. There nere few epithelioid cells oi giant cells. In the left 
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lung, tlie lesions also exhibited central caseation, but the connecti^’c tissue capsules were 
much thicker and better developed (figure 3n). No tubercle bacilli could be found in any 
of these lesions by the Zichl-Xcelsen technique. 

In the liver, most of the tubercles consisted of epithelioid cells and giant cells. In a 
few of these, the epithelioid cells in the centres of the lesions had been undergoing necrosis. 
jSIany of the tubercles consisted only of connective tissue with interepereed lymiihocytes 
(figure 2b). 

In the spleen, most of the lesions were conglomerate tubercles consisting of epithelioid 
and giant cells. Some of these had been undergoing early necrosis (caseation) centrally. 
None of them had the fibrotic (healed) appearance of those obseiwed in the liver. 

In sections of the light kidney, the tubercles revealed central caseation with a peripheral 
arrangement of epithelioid and giant cells. There was no e\'idence of formation of a 
capsule. One small epithelioid cell tubercle was observed in the wall of a vein. In 
addition to miliaiY tuberculosis, suppurative pyelonepluitis also was present. 

Sections of the bladder disclosed extensive tuberculous cystitis that had involved e\en 
the musciilaris, with much caseation and ulceration. Isolated miliary tubercles con- 
sisting of ejiithelioid cells and giant cells without caseation also were observed. In the 
submucosa, there was eindence of chronic nonspecific C3’stitis, characteiized by collections 
of plasma cells, lymphocytes, monocytes, fibroblasts and an occasional poljunorphonuclear 
leukocyte. 

The light ureter was the site of an extensive tuberculous lesion which involved the entire 
wall of the structure. The conglomerate tubercles consisted largely of epithelioid and 
giant colls and Ijmiiihocjdes. 

Sections of the prostate gland revealed a large area of caseation surrounded by fibrous 
connective tissue. There was slight calcification at the periphery of the caseous area. 
Other isolated miliary tubercles contained earlj’ necrosis, epithelioid and giant cells, 
whereas some conglomerate tubercles were completelj' fibrotic. 

One isolated caseous tubercle without a capsule was found in the right adrenal gland. 
Sections of the ileum and omentum revealed miliaiy tubercles made up of epithelioid and 
giant cells, as well as a suppurative inflammatoiy process. 

Sections of the mitral valve exhibited fibrosis and vascularization of the leaflet and an 
organizing platelet thrombus. 

In sections of the brain the onlj' eAudence of tuberculous meningitis occurred deep in the 
sulci of the right parietal lobe (figure 3c). Considerable caseation was associated with a 
fibrinopurulent exudate. The blood vessels and the adjacent cortex were involved by 
direct extension of this inflammatory process. Many of the vessels were occluded by 
organizing thrombi. Tj'pical tubercles composed of epithelioid cells also were observed. 
One of these was present in the left internal capsule. Sections from the surface of the 
brains, pons varoKi, medulla and spinal cor'd revealed onlj’ a few perivascular Ij'rnphocjdes 
in the rr.eriinges. 

The following anatomical diagnoses were made: (2) previous (eight jear-s) nephrec- 
tomy on the left for tuberculosis of left kidney; {2) chronic tuberculosis of bladder with 
ulceration and perforation; (S) perivesical abscess with general peritonitis (tuberculous 
and suppurative); (4) generalized miliarj' tuberculosis with e^idence of healing of some 
lesions in lungs and liver; (5) chronic tuberculous meningitis; ((?) tuberculosis of the right 
ureter with obstruction; (7) lydronephrosis and suppurative pjrelonephritis of the right 
kidney; (S) healed rheumatic mitral endocarditis with organized thrombus; and (9) 
emaciation. 
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Fig. 3. (Case 3) a: Miliary tubercle in lung. There is central caseation but healing 
is indicated by the wide zone of fibrous connective tissue surrounding the caseous poition, 
b: miliary tubercle in liver undergoing fibrosis; c: tuberculous meningitis in a sulcus of the 
right parietal lobe, with e.vtension to brain. 
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SinuDutrij of cose ,>: A man, Ki yoars oiti, had undoigonc nopiircctoniy for 
(uhonailosis of tiu' left kidnoy ('Jf'lh years before he was adniiKed lo liio ^fayo 
Clinie witli t\d)ereuIosis of (he urinary bladder. lie died afler porforafion of a 
(vibereulous ulcer of (lu* blathk'r, wi(i\ (l\e (tewelopmcnt of general tuberculous 
and supiMirative jierilonitis and generalized miliary (ubcreulosis. He received 
approximately 21S.<) g. of stivptomyein over a period of 102 days. Some of (he 
(ubereles in (he lungs and liver exhibited definite evidence of healing with fibrosis 
and eneai)sulation. Other tubercles in these same organs, however, and es- 
pecially in (he spleen, kidney, bladder and prostate gland, revealed caseation 
and histological evidence of progre.'^sion. Sections of the meninges over the 
brain and .siiinal cord revealcfl mild ehronie meningitis without tubercles on the 
surface. Histologically, there was insuflieient evidence to })crmit (he making 
of a diagnosis of tubereidous meningitis. Deeji in the sulci of the ecmbnim, 
however, active easeating tuberculous le.siojis involving (he meninges and 
adjacent jiortion of tin* brain were found. 

Ca<sc (linirnl nsprclic A white man, :t2 years old, was admitted to a hospital on Sep- 
tember 20, lOt.'i, with a diagnosis of miliary tuberculosis, llis illness dated from March, 
ItH.a, when he had laid a “chest cold’’ (hat had been followed in April by ]ilcural effusion. 
In August the patient had become acutely ill, with chills, temperaturc of as much as lOG® 
F. (41.1® C.), increasing weakne.ss, cough and rajnd loss of weight. He had entered a 
sanatorium, where roentgenograms of the thorax, made on August IS, had disclosed 
extensive miliaiy tu’oerculosis (hat had not been i>rcscnt in jirevious roentgenograms. 
Culture of specimens of the residual pleural fluid produced Mijrohnctrrium (iihcrculosis. 

The patient was referred to the Mayo Clinic for treatment with streptomycin. Most 
of the time the drug was administered intramuscularly at intervals of three horn's; oc- 
casionally, the continuous intravenous drip method was substituted. The patient re- 
ceived an average daily dose of over 4 g. for a total of forty-one day.s (from Seiitem- 
ber 23, to November 2, 1945). The concentration of strejitomycin in the blood scrum 
varied from 5.0 to 147 micrograms I'.cr cubic centimeter of blood; the highest concen- 
tration of streptomycin in the cerebrospinal fluid was 59.7 micrograms i)er cubic 
centimeter. 

Four days after he had been adnritted, the iratient became mentally confused, and 
began to complain of stiffness of the neck and headache. A diagnosis of tuberculous 
meningo-encephalitis was made. On October IG, specimens of cerebrospinal fluid pro- 
duced the lesions of tuberculosis when injected into guinea pigs. During treatment of the 
patient with streptomycin the protein content of the cerebrospinal fluid decreased from 
240 to 50 mg. per 100 cc., the cell count decreased from S9 to 9 cells per cubic millimeter, 
and a specimen of cerebrospinal fluid withdrawn on October 30 did not produce tuber- 
culous lesions in guinea pigs. Foci of choroiditis noted on September 21, and at that time 
thought to be miliary tuberculosis, showed a definite trend toward healing in subsequent 
funduscopic examination. During the five weeks of treatment there was remarkable 
clearing of the miliary pulmonary infiltrations as shown by serial roentgenograms (figures 
4a and b). The patient’s temperature, pre^•iously as high as 102.G° F. (39.2° C.), steadily 
decreased and did not increase to more than 98.6° F. (37° C.) between October 11 and 
October 22. Clinically, however, the patient’s condition never was promising. He con- 
tinued to be disoriented, delirious at times, and had some difficult 5 ' with articulation 
and swallou-ing. Nerve deafness to low tones de^loped after ten daj's of chemotherapy. 
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Hcfoit! (reafiuput, of uiiiialyMs had been e«en<ially nc};ativc, although at the 

(itne the patient wa-^ aciinittcd a specimen of uiinaiy 'sediment i)iodueed tubeiculosis 
when injected into guinea pig-^. During tieatinont, albiiminuria of grade 2 to 3, cylin- 



1 iG. 1. (Case 4) a: Roentgenogram of thorax of patient made on September 21, 1945, 
show ing miliarj' tuberculosis of the lungs; b: roentgenogram made on October 24, 1945, after 
treatment with streptomycin; note marked improvement. 

duuia of glade 1 to 3, and hematuria of giade 1 to 4 weie noted (giading in each case 
is on the Ira.sis of 1 to 4, in which 1 is least severe and 4 is most severe). Occasionalh' 
there was gioss hematuria. The blood urea increased fiom 2S to 90 mg. per 100 cc., al- 
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Gross paOiohgical aspects: The right pleural ca-shty was largely obliterated by dense 
adhesions -with loculated fluid. The pleura over the right lung was irregularly tlrickened 
to as much as 5 inm., and the cut-surface exhibited yellomsh streaks. The left pleural 
ca%dty contained 250 cc. of bloody fluid and a few fibrinous adhesions, posterolaterally. 
The cut-surface of both lungs disclosed numerous tiny grayish tubercles. Similar lesions 
also were observed in the liver and spleen. There were submucosal hemorrhages in the 
pelves of both kidneys. The right kidney weighed 200 g. and the left kidney weighed 
229 g. In the cerebrum, pons varolii and cerebellum there were small, yellovish, irregular 
regions of necrosis up to 5 mm. in diameter. No e\adence of meningitis was observed. 

Hisiopathological aspects: Sections of the lungs disclosed marked tliickening of the 
pleural surfaces by fibrous comiective tissue. Superimposed on the collagenous and 
partially hj'alinized connective tissue was a more recent fibrinous exudate. In a section 
of a hilar Ijnnph node a 2 mm. nodule with a caseous centre and a thick hyalinized con- 
nective tissue capsule was found. Numerous poorly delineated miliary tubercles which 
consisted largely of fibroblasts, collagen fibere and man}' lymphocytes were present in all 
lobes of both lungs. An occasional monocyte and epithelioid or giant cell, but no case- 
ation, could be observed. In most of the lesions, no definite capsule had been formed, and 
the diffuse fibrosis of the entire lesion suggested that the heahng process had been too 
rapid for the development of either caseation or encapsulation (figure 5a). Tubercle 
bacilli could not be found in material from these lesions by the Ziehl-Neelsen technique. 
In the liver and spleen similar, poorly delineated tubercles, consisting almost entirely of 
fibrous connective tissue and lymphocytes, were observed (figure 55). 

In sections of the kidneys there was severe hyaline granular degeneration of the tubular 
epithelium with sloughing of the cells. Manj' tubules were filled vdth albuminous and 
granular casts. A considerable number of tubules were lined by newl}' formed flat 
epithelial cells. There were focal interetitial collections of fibroblasts and lymphocytes. 
Focal interstitial calcification occasionally was obseived. 

In sections of the brain and s])inal cord obtained from many locations only scattered 
lymphocjdes and fibroblasts could be found in the meninges (figure 5c). In the substance 
of the brain in the frontal, parietal and occipital lobes, po?w varolii, cerebellum and 
medulla were regions of necrosis surrounded by an internal zone of phagocytes filled ndth 
lipoid and an external zone of fibroblasts, lymphocytes and numerous capillaries (figure 
5d). Ziehl-Neelsen stain revealed numerous tubercle bacilli in these lesions. 

The following anatomical diagnoses were made: (I) chronic tuberculous pleuritis on 
the right; (2) miliaiy tuberculosis of the lungs, spleen, liver and brain with e^^dence of 
healing of lesions in lungs, liver and spleen; and (S) acute tubular nephritis. 

Summary of case 4: A man, 32 years old, in whom tuberculous pleuritis had 
developed in March 1945 was found in August of that year to have miliaiy 
tuberculosis. He received 177 g. of streptomycin over a period of approxi- 
mately six weeks. During this course of treatment, his temperature became 
normal, the cerebrospinal fluid, a specimen of which had caused tuberculosis 
when it was injected into a guinea pig, became normal and lesions in the choroid 
and lungs exhibited definite regression. Eiddence of renal damage occurred 
during the course of treatment. Death occurred after a total illness of approxi- 
matel}' eight months. Necrops}' revealed evidence of healing in the miliaiy 
tubercles in the lungs, liver and spleen. There was no evidence of tuberculous 
meningitis, but active widespread tuberculous lesions were found throughout 
the brain. 
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Case J: Climcal aspects: A white boy, 14 years old, entered a hospital on October 5, 1945. 
The diagnosis at the time of admission was generalized miliarj' tuberculosis. The boy’s 
illnes"^ had begun thiee months pieviouslj’, with such symptoms as fever, cough, anorexia 



Fig 6. (Case 5) «.• Roentgenogram of thorax of patient made on October 4, 19t5, show- 

ing miliary tuberculosis of the lungs; b: roentgenogram made on November 19, 1945; note 
definite improvement after treatment with streptomycin. 


and loss of weight. According to his historj", a roentgenogram of the thorax', made on 
August 1, 1945, had been reported as indicating no abnormality. The next loentgen- 
ogram, made on September 15, 1945, had showed miliarj- puhnonarj' tuberculosis and a 
notching of the ribs which was regarded as characteristic of coarctation of the aorta. 
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When admitted, the patient was acutely ill, with a temperature of 103° F. (39.4° 
C.). Culture of gastric washings produced Mycobacterium tuberculosis. Examination of 
the ocular fundi disclosed numerous miliaiy tubercles in various stages of healing in 
the choroid layer of each ej'e. The patient was mentally confused and, within a few days 
after admission, he began to exhibit sjuiiptoms of dysphagia and dj'sarthria. Spinal 
puncture was done several times, but no definite e-\ddence of meningitis was secured 
thereby. However, guinea pigs inoculated with specimens of the cerebrospinal fluid on 
October 13, 1945, subsequently exhibited tuberculous lesions. 

Administration of streptomjTin was begun on October 5. The drug was administered 
by intravenous drip or intramuscularly at intervals of three hom-s. The dose was large, 
varjing from 2 to 10 g. daily. The total dose was 242.5 g. and the total number of days 
of treatment was forty-two. The content of streptomycin in the blood serum varied from 
22.5 to 113.6 micrograms per cubic centimeter. '^\nren the concentration of streptomycin 
in the blood was highest, the concentration in the cerebrospinal fluid was 22 micrograms 
per cubic centimeter. The only other specific treatment was a coui'se of 4,2'-diannno- 
phenyl-5'-thiazolyl sulfone (jn-omizole) given orallj' in doses of 3 to 12 g. daily, from 
^ October 13 to 22. 

During treatment there was marked abatement of the pulmonary tuberculosis, as shown 
by roentgenograms of the thorax (figures 6a and b). Repeated examination of the 
ocular fundi showed an increased tendency toward healing of the tubercles that had been 
noted at the fii-st examination. The patient’s temperature decreased somewhat, but 
otherwise there was no clinical improvement. He continued to be disoriented and to have 
a slurred, nasal tjTie of speech. On the second day of treatment, he complained of 
tinnitus, and on the tenth da}', reduction of hearing acuity was noted. The latter was 
suspected of being an effect of streptomycin. The administration of streptomycin was 
discontinued from November 12 to 22 so that it might be determined whether or not the 
patient’s general decline had been caused by the toxicity of the drug. During tliis 
time his condition became wome and he died on November 24, 1945, two days after 
chemotherapy had been resumed. 

Gross pathological aspects: The heart weighed 494 g. At the isthmus of the aorta, 
immediately distal to the occluded opening of the obliteiated ductus arteriosus, was a 
marked narrowing of the aorta. The circumference of the aorta at tlris point was 1.3 
cm., whereas immediately above the aortic valve the circumference was 6.0 cm. Distal 
to the stenotic portion of the aorta, the aorta was h}'poplastic. 

Both lungs contained widely scattered, grayish miliary tubercles, most of which were 
approximately 1 mm. in diameter. Caseous necrotic lesions with poorly defined cap- 
sules were seen in the liilar lymph nodes. 

hliliary tubercles were present throughout the liver, spleen and kidneys. A number of 
infarcts, 5 to 12 cm. in diameter, were present in the spleen. 

Examination of the brain and spinal cord disclosed no gross ertdence of meningitis. 
On section, however, multiple gra^dsh yellow tubercles up to 2 nun. in diameter were ob- 
served in the cerebral hemispheres, pons varoKi and cerebellum. Some of these tiny 
lesions were surrounded by a nai-row, hemorrhagic zone. 

Suspensions of material from the lungs and brain secured at necropsy were injected into 
guinea pigs and produced tuberculosis in these animals. 

Histopathological aspects: Sections of the liilar l}Tnph nodes contained laige regions of 
caseation surrounded by a relatively tliin, collagenous connective tissue capsule. Fine 
deposits of calcium salts were present in the caseous portions. Small hyaline scars which 
may h.ave represented healed daughter tubercles were present in lymph nodes adjacent to 
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tlie capsules of the larger lesions. Most of the miliary tubercles in the lungs consisted of 
irregular fibrous nodules contairung lymphocjdes and occasional epithehoid and giant 



Flfi. 7. (C:i^o .>) a: Miliary mberclc of Iuiir: note proliferation of fiijroblnsl.* and nu- 
merous lymphocytes; f>: miliary tubercle of liver; note fibrosi.s and by.'diniration; c: active 
tulK-rculotis lesion ef the brain. 


<el!' (futire Tot. None of the le-inns n-ve.aled any evidence of necrO'i' or case.ition, but 
tulKTcI- bacilli wen' licnion'trated in some of thc'C legions by the Ziehl-Xe<d-»‘n .stain. 
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In the poetinns of the siileen and liver, the tnherclos consisted of irregular nodules of 
fibrous connective tissue, with a few scattered lymphocytes (figure 7b). 

In the right kidney, the tubercles consisted largely of fibrous connective tissue with a 
few epithelioid cells. In the left kidney and the jirostate gland, however, man3'- of the 
tubereles exhibited evidence of caseation without encapsulation, and tubercle bacilli 
could he demonstrated in matciial from these lesions bj' Ziehl-Ncelsen stain. In the 
prostate gland, the regions of caseation were jiarticularh' extensive and there appeared 
to have been little or no inhibition of the progress of the disease in this organ. 

Miliarv tubercles revealing definite e\ndence of fibrosis and healing also were present in 
the thyroid and thymus glands and in the diaphragm. 

Numerous sections from the cerebrum, qmns varolii, cerebellum and spinal cord re- 
vealed no o\’idcncc of meningitis. In a single section from the right frontal lobe, however, 
a small collection of epithelioid cells with one giant cell was found. In the substance of 
the brain in the frontal, parietal and occipital lobes, in the basal nuclei, pons varolii and 
cerebellum, there were numerous lesions consisting largelj' of epithelioid cells, fibroblasts 
and giant cells with manj’ h’lniihocj’tes and jilasma celts, without e\'idence of necrosis or 
encapsulation (figure 7c). Neighboring blood vessels usuallj’’ were surrounded bj' a zone 
of h'mphocytcs. hlanx’ tubercle bacilli were demonstrated in these lesions bj' the Ziehl- 
Ncelsen stain. 

The following anatomical diagnoses were made; (1) chronic primaiy tuberculosis of 
the hilar lymph nodes with early calcification and encajisulation; (2) generalized miliar}’’ 
tubcreulosis of the lungs, liver, spleen, kidnej’s, prostate gland, ej'e and brain, with 
erndence of he.aling in the lesions of the lungs, liver, si)leen and kidnej's; (S) stenosis of the 
isthmus of the aorta with hj'pertroiihy of the heart; and (.';) infarcts in the spleen. 

Summary of case d: In July, 1945, tuberculosis of the hilar and mediastinal 
lymph nodes developed in a boj-, 14 years old. Miliary tuberculosis of the lungs 
was discovered on September 15, The patient received 242.5 g. of streptomycin 
over a period of airproximatelj’’ six weeks. Regression of the pulmonary and 
fundic lesions and a decrease in temperature occurred during this period, vdthout 
other definite signs of clinical improvement, however. At necropsj'^ there was 
evidence of regression and healing in the lesions of the hilar nodes, lungs, liver, 
spleen and right kidnej'. The lesions in the left kidnej% prostate gland and 
brain, however, were active and progressive. The presence of extensive tuber- 
culous lesions in the brain in the absence of tuberculous meningitis appeared 
unique. 

COMMENT 

In our opinion, these cases present encouraging histopathological evidence of 
an inhibitoiy action exerted bj" streptomj’-cin on human miliaiy tuberculosis and 
tuberculous meningitis. In all the patients, vdth the exception of case 1, who 
received treatment for onlj^ a five-da}’’ period, there was conxdncing evidence of 
regression and healing in the miliarj’’ tubercles of the lungs, liver and spleen. 
By healing, we do not imply destruction of all the tubercle bacilli in the lesions, 
since these organisms were demonstrated at necropsy either by appropriate 
stains or by results of inoculation of guinea pigs A^'ith appropriate specimens in 
cases 1 , 2 and 5. By healing we do mean the occurrence of fibrosis, hyalinization 
and the absence of caseation in the miliaiy tubercles. Tliese regressive changes 
were particularly pronounced in the lungs, liver and spleen of patients 2, 4 and 5 
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aiul in (In' lungs and livnr of paficnl 3. The regressive' eliangcs did not ap- 
pear (o follow (he usual pallern of eneapsnlation of a eelltdar or caseous ccn(rai 
mass, l)ii( represented, ra(her,,a dilTuse, even fibrosis of (he entire lesion. This 
suggested that healing had oeeurred so rapidly that, the msual .sequence of 
central ca.seation and peripheral encap.sulation did not have an opportunity to 
doveloj). The regressive change.s in tho.se lesions resulted in the formation of 
irregular fibrotic scans with rough or angular borders, rather than the typical, 
more nearly spherical, lesions u.sually ob.servcd in miliary tuberculosis. 

Although there have been I'cjjorts of healed miliary tuberculosis (Rich (4), 
Fishberg (5), Waller (ti), Wunderlich (7), Burkart (S), Pinner (9)), the ])he- 
nomcnon nevertheless is rare. The lesions of the 2 patients observed hy Rich 
(4) were less i)rofuse than those in the usual case of fatal miliaiy tuberculosis; 
Rich said that the condition in such cases would be more properly designated as 
“disseminated tuberculosis,” and (hat he would reserve the term “miliary 
tuberculosis” to identify the condition in which the tissues are more thickly 
studded with tubercles. This thick studding with tubercles was a feature in all 
our cases. 

In support of the argument that the miliary tubercles in the organs of our 
patients were regressing and healing, there is also considerable accessoiy evidence 
in the clinical, roentgenological and laboratory data in all cases except the first. 
In case 2, clinical im])ro^•cmcnt was apparent within one week after treatment 
with streptomycin had been started. In this case specimens of cerebrospinal 
fluid and gastric washings, after a period of treatment, did not produce tuber- 
culous lesions v’hen guinea pigs wei’e inoculated with them. Roentgenogranis of 
the thorax likewise re^'ealed marked improvement. In case 3, roentgenograms of 
the thorax disclosed definite improvement in the pulmonary miliary lesions. 
In case 4, there was little clinical improvement, but the temperature decreased 
to normal, the lesions in the choroid laj'er of the eye underwent healing and 
specimens of cerebrospinal fluid, while the patient was undergoing treatment, 
did not produce tubercidous lesions when guinea pigs were inocidated with them. 
Serial roentgenograms of the thorax likewise indicated marked abatement of 
the pulmonaiy tubercles. In case 5, likewise, the patient presented no evidence 
of clinical improvement, but his temperature decreased and the lesions in the 
choroid layer of the eye regressed. The roentgenograms of the thorax in this 
case also revealed striking eMdence of improvement. 

Although there was definite e^dence of healing in the miliaiy tubercles of 
the lungs, liver and spleen in most of our cases, it is important also to note the 
lack of significant histological signs of regression in the lesions of the primary 
complex of the lungs and hilar nodes in cases 1 , 2 and 5, and also in the hema- 
togenous lesions of the kidney in cases 3 and 5, prostate gland in cases 3 and 5, 
adrenal glands and bladder in case 3, meninges in cases 1, 2 and 3, and especial!}" 
in the brain in cases 1, 3, 4, and 5. 

The fact that’ tuberculous lesions may heal in one organ or some organs, 
whereas active progression occurs in others, is not a new observation. It is a 
phenomenon which has been well recognized for many years, but has been difficult 
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to explain. >‘bnong tlie factors Avliich 'investigators have found to be of impor- 
tance arc such mechanical ones as location of the organ, circulation of blood and 
hunph and anatomical and histological structure. In addition to these, Rich 
has indicated that there are inherent differences in the native resistance of 
different organs. He has pomted out that although the lungs, spleen and liver 
always contain innumerable tubercles in the presence of miliarj’’ tuberculosis, 
the lung frequently is the site of extensive lesions, whereas the spleen and liver 
are not. hlorcover, such organs as the kidnej’’, adrenal and prostate glands and 
brain are only slightly involved in miliarj' tuberculosis, but frequently are the 
ates of e.xtcnsive lesions in non-miliarj' tuberculosis. It is to be noted that the 
latter organs were the ones in which there was little or no e\'idence of healing in 
our cases. 

In addition to the mechanical factors and the inlierent differences in the 
native resistance of different organs, two other factors seemed to us to be of 

TABLE 1 


The content of streptomycin at necropsy in various tissues a7id fluids in case B* 


TISSUE OK rtUID 

XnCSOGKA&IS FEE G. 


3,507 

120 

172.8 


TilnfvH Rf'nim 


Ividney 



42 


Spippn 

20.6 



16.9 



15.8 

None 







* Dose: 0.833 g. given intramuscularly every two hours for 9 doses (equivalent to 10.0 g. 
or 10 million S units per day). (This dose given during eighteen hours prior to death.) 


importance: (7) the size or mass of the lesion at the time that treatment with 
streptomycin was instituted, and (2) the concentration of streptomycin in fluids 
and tissues. 

It is to be noted that the best e^ddence of healing occurred in the comparatively 
minute miliary lesions, whether these occurred in the lungs, liver or spleen, 
whereas the larger lesions, such as those of the primarj' complex in the limgs and 
hilar nodes and the large lesions in the bladder and prostate gland, exhibited 
little or no evidence of regression. It maj' be that an effective concentration of 
streptomycin readily penetrates the relatively small mUiary lesions, but is unable 
to reach the larger necrotic masses in which tubercle bacilli continue to multiply. 

The concentration of streptomycin, as determined bj^^ our colleague Dr. F. R. 
Heilman, in various tissues and fluids at necropsy in case 5, is shown in table 1. 
Tlie most striking fact about these results is the presence of a significant con- 
centration of streptomj'cin in the cerebrospinal fluid in contrast to its complete 
absence in the brain. Similar observ'ations have been recorded by Adcock (10). 
This is undoubtedly of great importance in explaining the presence of pro- 
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prcssivc, active lesions of the brain in the absence of tuberculous meningitis in 
cases 4 and 5. It probably also helps to explain the histological e\adcnces of 
organization of meningeal tuberculosis in case 2 and the absence of meningeal 
lesions on the surface of the brain in case 3. The relativelj’^ high concentration 
of streptomycin in the urine and in the kidneys emphasizes the point that other 
factors in addition to the concentration of the drug must be considered in 
explaining the relative absence of healing in the lesions of the lddne 3 's and 
bladder. 

Although there are eases on record (Maegregor and Green (11), and McIMahon 
(12)) in wliich tuberculous meningitis has regressed or healed, the phenomenon 
is certainlj’’ rare. For this reason, we believe the character and distribution of 
the lesions in the central nervous sj'stem in cases 3, 4 and 5 are unique. In case 
3, there was no e\*idcncc of meningitis on the surface oTf the brain or spinal cord, 
and the onlj’^ lesions wliich could be found occurred deep in the sulci of the right 
parietal lobe, a location which streptom 3 ’’cin presumabb^ could not reach. In 
case 4, the cerebrospinal fluid became normal during treatment, and no endence 
of meningitis could be found at necrops}’’, although there were extensive lesions 
in the brain. In case 5, also, there was no e\’idence of meningitis at necropsj', 
but wide-spread lesions were present in the brain. The presence of significant 
concentrations of streptomycin in the cerebrospinal fluid and the complete 
absence of streptomj'cin in the brain undoubtedlj’- explain these unusual findings. 
The question as to wh 3 ’' streptom 3 'cin appears in the cerebrospinal fluid but not 
in the brain remains unanswered. It has been postulated that a so-called pia- 
glial barrier exists which prevents certain d 3 ’-es and the serum bilirubin of jaun- 
diced patients from reaching nerve tissue. Perhaps a similar mechanism is 
responsible for the inabilit 3 '’ of streptom 3 ’^cin to penetrate the substance of the 
brain. 

Although attention has been centered in this stud 3 ' on the effect of strepto- 
mycin on the lesions of tuberculosis, it is extremeb’- important also to point out 
that, except in case 4, there was no histological e^^dence of a to.xic effect of the 
drug on any of the organs. In case 4, the degenerative changes in the renal 
tubular epitheUum suggested a toxic effect of the drug or of some impurities 
associated with the drug. That some impurities in the streptom 3 ’'cin were 
responsible in this one case appears likely in ■\dew of the absence of demonstrable 
renal damage in the other cases. 

From a clinical standpoint, the nerve deafness and the mental confusion and 
delirium of the patients who received the drug appeared extremely important and 
demanded an explanation. Actual tuberculous involvement of the eighth 
(acoustic) nerve was demonstrated only in case 1. In case 3, no lesions could be 
demonstrated to account for the deafness. In cases 4 and 5, there were extensive 
lesions in the pons varolii which might have been responsible. The mental 
confusion probably was the result of the meningitis in cases 1 and 2 or the 
lesions in the brain in cases 4 and 5. In case 3, mental confusion could have 
been caused either b 3 ’' meningitis or the lesions in the brain. None of these 
patients received streptomycin intrathecally for an 3 ’- significant period of time. 
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Subsequent experience Yith another series of patients udth tuberculous 
meningitis treated by both the parenteral and intrathecal administration of 
streptomj’^cin has apparentl 3 '' yielded superior results (3). 

SUMMARY AND CONCLUSIONS 

Clinical, roentgenological and pathological observations concerning 5 patients 
who had fatal miliaiy tuberculosis treated inth streptomj’-cin are reported. 
E^ddence of regression and healing of the miliary tubercles in the lungs was 
observed roentgenologicaUy in 4 cases, ophthalmoscopicallj’^ in the choroid layer 
of the eye in 2 cases and histologicall}' in the lungs and liver in 4 cases and in the 
spleen in 3 cases. The development of widespread tuberculous meningitis 
apparently was inhibited in one case and was either prevented or cured in 2 
other cases. No histological evidence of an 5 ’- toxic effect of the drag could be 
foimd, vdth the possible exception of renal tubular damage which occurred in one 
case. These observations offer further encouraging evidence of the therapeutic 
efScacy of streptom 3 ’'cin in tuberculosis. The 3 '^ also offer some hope for the 
effective treatment of two hitherto consistent^ fatal forms of the disease. 

SUMAEIO T CONCLUSIONES. 

Comunlcanse observaciones cllnicas, radiologicas 3 ’- patoldgicas en 5 enfermos 
que padecfan de granulia letal y fueron tratados con estreptomicina. Obseiwa- 
ronse signos de regresidn 3 ’- cicatrizacidn de los tub^rculos miliares en los pulmo- 
nes, radioldgicamente, en 4 casos, oftalmoscdpicamente, en la capa coroides del 
ojo en 2 casos, e histoldgicamente en los pulmones e hfgado en 4 casos, y en el 
bazo, en 3. En un caso aparentemente se inhibid la produccidn de una menin- 
gitis tuberculosa difusa, y en otros dos, se impidid o curd esta. No pudieron 
descubrirse signos histoldgicos de ningun efecto tdxico de la droga, con la posible 
excepcidn de lesiones de los tubdrculos renales en un caso. Estas observaciones 
aportan nuevos datos alentadores acerca de la eficacia terapdutica de la estrep- 
tomicina en la tuberculosis 3 ’’ tambidn ofrecen alguna esperanza en cuanto al tra- 
tamiento efectivo de dos formas hasta ahora constantemente letales de la enfer- 
medad. 
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TUBERCULOSIS IN A LABORATORY MONKEY COLONY^ 

Its Spread and Its Control 
KARL HABEL 

Tuberculosis has long been recognized as a major cause of naturally occurring 
deaths in monkey colonies. Because the high incidence of tuberculosis makes 
these animals of questionable value in certain t3’-pes of e.vperimental work and 
because of the war-time scarcitj’’ of monkeys, a studj' of the spread and control 
of tuberculosis among the Macacus mulaila monkej^s housed at the National 
Institute of Health was begun in Januaiy 1942 . This report presents the findings 
of the first three years of stud3^ 


METHODS 

Physical arrangcvicnis for care of v\onl:eys: A separate building is used for 
housing groups of monke3’'s, both tliose of fresh stock and those discharged after 
being used experimentall3'. This building is divided into four large rooms, each 
with an open-faced shelter and a wire-enclosed i'unwa3'. The rooms and shelters 
are divided b 3 * walls lined with sheet metal, and the i-unw a 3 's are separated b 3 ’’ tw'O 
la3’crs of composition board so that no intimate contact between groups is pos- 
sible. I^IonlJC3's in each room are fed and watered from common receptacles. 
Food tra3’s are cleaned dai^v, and rooms and i'unwa3's are thoroughh' cleaned 
with hot water ever}* two weeks. i\Ionkc3’s withdrawn from the colonv- for 
e.vpcrimental use are taken to small laborator3’- rooms in another building and are 
kept in cages, either separately or at most 2 to a cage. 

The personnel handling and feeding the monkc3'S is limited to three person.';, 
all of wiiom ha-\'e a roentgenogram of the chest c^'er3’^ six months because of their 
possible e.xposure to tuberculosis; their roentgenograms have remained negative 
for evidence of pulmonaiy tul;erculosis. j\Ionlce3's withdrawal from the colon3' 
for experimental use come in contact with a relatii’eb' large number of persons. 
A recent X-ra3' survo3" of all personnel in the Institute revealed no infectious cases 
in ain- of the scientific personnel or attendants. 

hionnal floip of vionhcy population in the hisliiufc: Newh' acquired monkei'.s 
after release from a quarantine room arc kept in one of the rooms of the monkci' 
house (room 1 , 2 or 3 in chart 1 ). iMonkc3's newh- purchased from dc.alers arc 
kept together — in room 1 or room 2 without further addition.s until all have been 
u.‘;ed for e.xperimental purposes. Room 3 houses new^v acquircd monkey.'; from 
a branch laboraton- and frequentbv receives addition.al monkc3'.‘'. 'J'he monko.v.'-' 
in rooms 1 and 2 could not he identified separateh- wiicre.a.s tho.‘;e in room 3 werc 
alreadv tattooed w ith numbers wiicn received. of the stork monke.v.- wen' 

kept in tb.c coloni- for at least six months before i.'jcue and during tiiat time there 
werc ilcatlis from uatuKil causes. 

’ Troni the Divhion of Infectious Diso.csrs, Mationa! Jmsfitule of llc-alth, 

Maryland. 



78 


KAHL IIAin;L 


Whcji taken from the colony for experimental use, monkeys wro tagged or 
tattooed with an identifying number and were taken to various laboratory rooms 
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Chart 1. Flow of monkey population in National Institute of Health. 

in Building 5. These animals usually were on experiment for a relatively long 
time (several months), and during that time there were deaths due to experimen- 
tal and natural causes, hlan}’’ also were sacrificed during the course of experi- 
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ments. Those that sun’-i\''ed were returned to room 4 in the monkey house so 
that this room recei^■ed frequent additions of a few used animals from the 
laboratoiy rooms of Building 6. On two occasions during the study, because of 
crowding in room 4, it was necessary to keep some of our used monkeys in a room 
on the fourth floor of Building 5. This temporary room was separated from the 
tuberculosis segregation room by several rooms and a corridor but was on the 
same floor. Used monlve 3 ’'s are frequent^'’ reissued to the laboratoiy building. 

Tiihercidin iesling: A single lot of Old Tuberculin, prepared for veterinary use 
(B.A.I. lot No. 782) was used. Immediately prior to use, it was diluted with 
physiological saline so that O.f cc. contained 5 mg. of OT. This amount was 
injected intracutaneousty into the right upper eyelid. Readings were made at 
the end of fort 3 ’’-eight hours. A positive reading was based on edema of the 
upper eyelid as evidenced by thickening and narrowing of the palpebral opening. 
Redness alone was not considered a positive reaction. No attempt was made to 
grade the degree of positmty. 

Method of segregation of monkeys according to tuberculin reaction: All monkeys 
in the Institute, both fresh and used, were tuberculin tested at the beginning of 
the study. The tuberculin-positive animals were removed and kept in cages in 
a separate room on the fourth floor of Building 5 until they died or were killed. 

Newty acquired monkeys when received at the Institute were placed in isola- 
tion, 2 or 3 to a cage, in a quarantine room in Building 5. These new monkeys 
were then tuberculin tested and all reactors removed to the tuberculosis segrega- 
tion room. For the period October, 1941 to October, 1943 a single test was 
performed and the negative reactors immediately introduced into room 1, 2 or 3 
of the colony. Since October, 1943 all new monkeys have been tested when 
received but kept in the quarantine room for one month, when they were re- 
tested. Only the negative reactors to both tests were added to the colony. 

All monke 3 'S, including stock monkeys in the colony, those on experiment and 
used monlceys were then tested at regular intervals; the reactors were removed 
to the tuberculosis segregation room. This routine testing of all monkeys was 
done at six-month intervals for the first year of the study and at three-month 
intervals after that time. 

Diagnosis of tuberculosis: Autopsies were performed with few exceptions on all 
monkeys killed or d 3 dng during the study period. The diagnosis of tuberculosis 
in all instances was based on the gross finding of tubercles or caseation in the . 
lungs, pleura, pericardium, hilar nodes, liver, spleen, kidney, intestines, perito- 
neum, mesenteric nodes, bladder, ovary, testicle or retroperitoneal nodes. 

INCIDENCE OF TUBERCULIN SENSITIVITY IN MONKEYS 

Results of tuberculin tests in monkeys at beginning of study: Monkeys kept for 
var 3 dng periods up to several years without any segregation of tuberculous ani- 
mals were all tested at the start of the study. Of 183 such monkeys, 71 (or 39 
per cent) were tuberculin-positive. 

Residts of tuberculin tests according to the source of animals entering the colony: 
In table 1 are listed the tuberculin reactions of different groups of monkeys enter- 
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ing tlio colony directly from s'hipboard, after various lengths of stay in an animal 
dealer's colony, and after having beeintscd experimentally in a branch laboratoiy' 
in a difierent part of the eouiitr}'. These reactions may be compared with the 
reactions of the fresh stock and used monkey's aheady at tlie Institute at the 

TABLE 1 


licsuUs oj luhcraiUn tests according to source of monkeys 



TOTAI. VrifniK 

TOnrRCULlN-rOStTI\T 



Number 

Per cent 

Direct from shipboard 

123 

4 

3 

Indirect, through dealer 

392 

90 

23 

Indirect, from branch laboratory 

377 

97 

26 



TABLE 2 


Total incidence of tulcrculin reactors and tuberculosis in all monkeys tchilc boused in 

the Institute 


TIUE IKTTRVAt 

TOTAL 

NvynrR or 

ilOKCTAS* 

SX\Y TUBCRCUUJi 

rostTi\xs 

AOTom- ri>rou.'cst 

MOXTODi:** 

FERCXKTAGr. 

LOSS 

Number 

Per 

cent 

Tuber- 

culous 

Nod- 

tuber- 

culous 

Percent 

tuber- 

culous 

‘ cuiorrs 
£)EATX5t 

Tubet- 

culousl 

Non- 

tuber- 

culousl 

Jan. to Mar. 1942 

140 



12 

21 

36 

12 

9 

9 

April to June 1942 

140 

12 

9 

31 

22 

5S 

10 

22 

7 

July to Sept. 1942 

102 


4 

41 

16 

72 

5 

25 

3 

Oct. to Dec. 1942 

270 

! 25 

9 

40 

! 25 

t 65 

10 

17 

4 

Jan. to Mar. 1943 

211 

11 

6 

30 

31 

49 

17 

14 1 

8 

April to June 1943 

213 

19 

9 

14 

7 

66 

4 

7 

2 

July to Sept. 1943 

ISl 



28 

15 

65 

8 

15 

4 

Oct. to Deo. 1943 

159 



10 

13 

43 

5 

6 

3 

Jan. to Mar. 1944 

160 

c 

4 

12 

19 

39 

11 

7 

7 

April to June 1944 

178 



24 

10 

70 

7 

14 

4 

July to Sept. 1944 

150 

11 


16 

14 

53 

10 

11 

7 

Oct. to Dec. 1944 

165 

5 


26 

17 

CO 

14 

16 

S 

Total three years . . 


101 

14 

290 

210 

58 

113 

33 

13 


* Tuberculin-negative on previous tests. 

t All monkey deaths "natural and experimental.” 

} Naturally occurring non tuberculous deaths. 

§ Effective loss due to tuberculosis = 100 X (number showing tuberculosis at autopsy) 
/(total number of monkeys) . 

11 Effective loss from nontuberculous causes = 100 X (number of naturally occurring 
nontuberculous deaths)/(total number of monkeys). 

beginning of the study. From these results it would appear that the tuberculin- 
reactor rate in monlvcys is relatively low on arrival in this countiy and that the 
longer the monke 3 ’’s have been housed together without segregation of tuberculous 
animals the higher the rate. Of a total of S92 new monkeys received, 701 were 
tuberculin-negath'e on arrival. 
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Total wcidmcc of tuhrrcuUn reactors and tubcrcidosis at autopsy in tnonkeijs 
U'hilc liouscd at Ihr Institute: Table 2 indicates the total number (arranged by 
three-month periods) of originally tuberculin-negative monkej's on hand, the 
number ha\ing a positive reaction, the number killed or d}'ing with tuberculosis 
proved at autopsy and the number of nontuberculous deaths during the course 
of the study. 

From this table it is apparent that tuberculosis represents the chief cause of 
natually occurring loss in our monkey colony, as one third of all mon]ve 3 ^s received 
at the Institute had or developed the disease over a three-j-ear period. Of the 
monkeys tuberculin-negative when received, 14 per cent subsequent^'- became 
tuberculin-positive. The rate of new positive rcactore at three-month inten-als 
varied from 1 to 9 per cent; the rate was not appreciablj' reduced during the 
period of studj*. This of itself would indicate that the control of tuberculosis in 
the colon}' has not been accomplished by our method of segregation of reactors. 
However, the tnie picture is obtained by a break-do\\'n of all the monkeys in the 
Institute into the isolated groups composing the total reported. 

Da'clopment of tuberculin reactivity in fresh stock monkeys: In table 3 are listed 
the new monkeys added to the stock colony (rooms 1, 2 and 3) with the incidence 
of tuberculin reactions in each group before their introduction. The amount 
of reactivity of tlie entire fresh stock colony is also given for each three-month 
inten'al. The incidence of reactors in monkeys before introduction into the 
colony varied from 0 to 60 per cent, but considering the whole number of monkeys 
added each year it was relatively uniform from year to year. The incidence of 
reactors in the fresh stock colony itself varied from 0 to 42 per cent but decreased 
as the study progressed so that not a single tuberculin reactor was found in the 
last eighteen months of obsen'ation. 

Here again a break-down of results by separate rooms gives a clearer picture 
of the spread of tuberculosis among these fresli stock monkeys. As mentioned 
under “Methods,” two rooms had a homogeneous population during the period 
of study. Tables 4 and 5 show rooms 1 and 2 in which large groups of tuberculin- 
negative monkeys were placed without further additions. In room 1, there were 
11 per cent reactors on arrival and in room 2, 9 per cent. Monkeys were being 
continually removed for experimental purposes, but the record of new reactors 
at three-month inten’als in each room shows wide differences. In room 1, aU 
the monkeys remaining in the room had become positive -ndthin nine months in 
spite of the removal of reactors every three months. In room 2, one monkey was 
positive at six months and 2 at twelve months after their arrival, but none have 
reacted in the last eighteen months of obseiv-ation. Tables 4 and 5 include the 
complete tuberculosis experience of the stock monke}’-s from rooms 1 and 2 for 
the first sLx months after their removal from these rooms for experimental use. 
This subsequent e.xperience confirmed the earlier experience in the same rooms. 

Development of tubercidin reactivity in caged monkeys during experimental use: 
Table 6 shows the percentage of reactors in monkeys kept in cages in laboratory 
rooms for vai^j-ing periods. These monkeys originally came from tuberculin- 
negative unused stock kept in the monkey house but were tested while on experi- 
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TABLE 4 


Results of successive tests and subsequent tuberculosis experience of stoch monkeys in Room 1 


rmi: or test 

MONKEYS 

TESTED 

TUBER- 
i CULIN 
rOSITI\'ES 
REMOVED 

1 DEATHS 
IN 

COLONY 

1 

Sk* Z 

w 

Vi M 

2 

> s 

o S 

«« 

THREE MONTHS FROM REMOVAL 

SIX MONTHS FROM REMOVAL 

Deaths 

Sacri- 
, heed 

i 

Tuber- 

culin 

1 reaction 

Deaths 

Sacri- 

ficed 

Tuber- 

culin 

reaction 

Number 

Per cent 

Tuber- 

culous 

Nontuber- 

culous 

Tuber- 

culous 

Nontuber- 

culous 

Tuber- 

culous 

Nontuber* 

culous 

Positive 

Negative 

Tuber- 

culous 

Nontuber- 

culous 

Tuber- 

culous 

Nontuber- 

culous 

Positive 

Negative 

Before entering 
colony 

97 

1 

11 

11 

0 

3 

36 

1 

0 

0 

4 

6 

25 

4 

0 

0 

B 

2 

15 

3 montlis after 
entering colony 

1 

47 

3 

G 

0 

2 

6 

0 

i 

0 

0 

1 

1 

0 

5 

0 

0 

1 

0 

0 

i 

1 

4 

6 months after 
entering colons' 

36 

s 

14 

0 

2 

12 

0 

0 

0 

0 

12 

0 







9 raontbs after 
entering colony 

17 

17 

100 
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TABLE 5 

Results of successive tests and subsequent tuberculosis experience of slock monkeys in Room 2 


TOTE or TEST 

MONKEYS 

TESTED 

TUBER- 

CULIN 

POSITU'ES 

REMOVED 

DE,\THS 

IN 

COLONY 

g 

iSS 

oS 

THREE MONTHS FROM REMOVAL 

SIX MONTHS FROM S 

Deaths 

Killed 

Tuber- 

culin 

reaction 

Deaths 

Killed 

Number 

Per cent 

Tuber- 

culous 

Nontuber- 

culous 

Tuber- 

culous 

Nontubor- 

culous 

Tuber- 

culous 

Nontuber- 

culous 

Positive 

Negative 

Tuber- 

culous 

Nontuber- 

culous 

Tuber- 

culous 

Nontuber- 

culous 

Before entering 
colony* 

104 

10 

9 

B 

B 

■ 


I 

1 

fl 

1 

1 



■ 

■ 

3 months after 
entering colony 

67 

1 

0 

0 

2 

0 


1 

1 

1 

1 

1 



1 

1 

6 months after 
entering colony 

65 

1 

2 

0 

0 

3 

B 

0 

■ 

0 

0 

3 

0 

0 

0 

0 

9 months after 
entering colony 

61 

1 

0 

0 

1 

H 




fl 

1 

1 



fl 

1 

12 montbs after 
entering colony 

60 

2 

3 

0 

0 

12 

0 

1 

fl 

2 

0 

1 

0 

0 

0 

1 

15 months after 
entering colony 

46 

0 

0 

0 

2 

■ 

1 

1 

0 

1 

0 

0 


1 

fl 

B 

18 months after 
entering colony 

43 

1 

0 

B 

2 

2 

1 

fl 

0 

1 


1 

0 

0 

0 


21 months after 
entering colony 

39 

0 

0 

0 

2 

10 

0 

0 

1 

1 


9 

0 

1 

0 

fl 

24 months after 
entering colony 

27 

0 

0 

0 

2 

2 

0 

1 

I 

0 


1 

0 

0 

0 

0 

27 months after 
•entering colony 

23 

0 

0 

0 

2 

0 











30 months after 
entering colony 

21 

0 

0 















Tuber- 

culin 

reaction 


' 104 purobased as group but only 67 placed in Room 2. 
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explained bj' the fact that one of the groups was kept in this room less than three 
months and the second group had been placed in the room just before the test 
(Jub-- 12, 1944) but subsequently developed a Jiigh rate (October 20, 1944). 

TABLE 6 


Results of successive tuberculin tests in caged monkeys during experitncntal use 


DATE TESTED 

NXJITBER TESTED 

TDDERCDU 

Number 

!N-TOSm\*E 

Per cent 

10/22/42 . 

45 

5 

11 

1/13/43 

28 

4 

14 

4/ 7/43 

25 

4 

16 

7/ 1/43 

28 

12 j 

43 

10/ 1/43 

27 

1 

4 

1/12/44 j 

23 

1 

4 

4/ 5/44 

36 

0 

0 

7/26/44 

34 

0 

0 

10/20/44 

42 

2 

5 

1/17/45 

37 

0 

0 


TABLE 7 


Results of successive tuberculin 'tests in used rnorikcys kept in a group 




TUDBRCUUN-POSin\X 

DATE TESTED 

KDVBES OF ilOKSEVS 



Number 

Per cent 

4/ 8/43 

1 

24 

2 

4 

7/ 1/43 

33 

0 

0 

10/ 1/43 

38 

1 

3 

1/19/44 

30 

0 

0 

4/ 5/44 

1 23 

0 

0 

7/26/44 

30 

2 

7 

10/21/44 

42 

3 

7 

1/24/46 

41 

0 

0 


TABLE 8 

Results of successive tuberculin tests on monkeys kept caged on same floor 
as tuberculous monkeys 




1 TDBEKCDUK‘POSin\’E 

DATE TESTED 

KUUBES OF MOKSEV5 



Number 

Per cent 

1/13/43 

72 

17 

24 

10/ 1/43 

39 

0 

0 

7/12/44 

65 

0 

0 

10/20/44 

26 

1 ® 

1 23 

1/17/45 

22 

I . 5 

! 23 


Da'clopment of iubcrculm reacHviiy in a group of monkeys introduced in the 
tubcrctdosis room: For experimental purposes a group of 23 used monkeys that 
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had been tuberculin-negative for at least six months and had not been exposed to 
anj’- positive monkeys for tlie same period were introduced in the room containing 
about an equal number of tuberculin-positive animals. The tuberculin-positive 
monke 3 ’’S were in various stages of the disease, many with far advanced s 3 Tnptoms 
and were in cages at one end of a large (16 by 32 feet) low-ceilinged room with 
two ■windows, one door and one ventilation vent to. the outside. The negative 
reactors were in cages at the opposite end of the room; the latter monke 3 ’'s were 
fed and their cages cleaned first, but no special precautions were taken against 
dust or air flow in ventilation. 

As can be seen in table 9, at the end of three months IS per cent of the negative 
monkeys had become positive or had died of tuberculosis; at the end of six 
montlis, 57 per cent; after nine months, all were tuberculous. 


TABLE 9 

Spread of tuberculosis from tuberculin-positive to tuberculin-negative monkeys housed in 

one room 


DATE 

1 TDBERCOUN TEST 

1 

DEATHS 1 

PEE CENT OP 
MONKEYS 
DEVELOPING 
TUBERCULOSXSt 

Number 

tested 

Number 

positive 

Per cent 
positive 

Tuberculosis at autopsy 

.. 

Nontuber- 

culous 

Previously 

tuberculin- 

positive 

Previously 

tuberculin- 

negative 

4/ 5/44* 

23 

0 

0 






21 

3 

14 

0 

1 

1 

18 


17 

S 

47 

2 

0 

1 

57 


5 

s 

100 

6 

3 

1 

100 


* Date introduced into room — not exposed to tuberculosis for six months, 
t Per cent either tuberculin-positive or dead of tuberculosis after eliminating the 
nontuberculous deaths. 


THE CONTROL OP SPREAD OF TUBERCULOSIS IN THE MONKEY 

POPULATION 

Table 3 lists the results of tests in new groups of monkeys added to the colony 
and the effect on the rate in the colony at three-month intervals. After the ini- 
tial high rates, the incidence of reactors in the colonj'- settled do'wn to about 5 
per cent no matter what the rates in the groups had been before their introduction. 
However, beginning in October, 1943, a change was made in the testing of newly 
amved monkeys. Instead of testing once and then adding all negative anim als 
to the colons’-, all newmonkej’-s were kept isolated for one month and tested twice, 
the tests being one month apart. After two negative tests the monkes’-s were 
added to the colony. Of a total, of 142 newly arrived monkeys thus tested, 29, or 
20 per cent, were positive on the first test. Of 113 originally negative, 16, or 
14 per cent, were positive one month later. Of 10 monkej’-s negative on both 
tests but subsequently positive, 7 had been exposed during quarantine to a posi- 
tive animal in the same cage. The positive reactions in these 7 developed during 
further isolation. The other 3 became positive three, three and nine months, - 
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iTspcclively, after tiieirwcoiui original negative test , although their only exposure 
had been during shipment . 

With this change in the routine testing of newly acquired monkeys, no further 
react ors were found in the colojiy over a period of eighteen months. At the same 
time this decrease in reactors in the fresh-stock colony was reflected in the rates 
of the animals on experiment and, to some extent, in tlie rates of the used-monkey 
group,= 

However, during this same jK'riod tlie rate of reactors in the monkeys in the 
temporary room of the fourth floor of liuiiding 5 was 23 per cent. This particu- 
lar gnnii) had indirect exposure to the tuberciilin-positivc group because they were 
housed on the same floor, 'i'he rate in those exposed more directly i)y hemg caged 
in the same room with the reactomhad reached 100 per cent at the same lime. 

Another indication of the cfToctivcne.ss of the method of control is the difFcr- 
enccin the total incidence of tuberculin reactomat the beginning and at the end 

TABLE 10 


Total incidence of tnhercuUn reactors in Institute at start and end of study period 




1 TOBisnnJs-rosiTivE 

DATi; j 

Kvunri or wosKtYS 



Numbtr 

Per cent 

WMWm 

181 

73 

40 

■BhI 

105 

23 

14 


of the study period including all monkeys alive at the time. Table 10 shows that 
the drop was from 40 to 14 per cent, 

CORRELATIOX OF TUBERCULIN' TEST RESULTS AN’P SUBSEQUENT AUTOPSY FIN'DIN'GS 

Monkeys cmplo 3 md in tliis studj' either died or were killed at various intenmls 
following the tuberculin tests. Gross evidence of tuberculosis at autops}' was 
then checked against the last test performed on the animal in relation to the time 
inlen'al from test to autops.v. In table 11 are shown the results of tuberculin 
tests of 503 monkejrs which had been tested at least once. The degree of cor- 
relation was high when the tuberculin test was positive no matter how long the 
inten'al between test and autops 3 ^ However, in the case of tuberculin-negative 
animals, the degree of correlation decreased as this intenml became longer. In 
other words, the chances of an animal’s becoming infected with tuberculosis 
increased with the length of his sta}’’ in the colony. After a lapse of three months 
from the last test it will be practicallj'- impossible to evaluate the tuberculosis 
situation in the colon.y. 

Since many of the monke 3 'S included in table 11 were tuberculin-positive on 
arrival and no information was available as to their previous status concerning 

- Since preparation of this manuscript an additional twentj'-four months’ observation has 
been completed, and no reactors were found in any of the monkey groups in the Institute. 
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tuberculosis, fable 12 includes onlj’ those animals which had become reactors 
following at least one negative test. Here the correlation is 100 per cent in 110 
animals no matter Avhat the inteiwals from test to autops3^ 

TABLE 11 


Correlation of tuberculin test results and autopsy evidence of tuberculosis according to interval 

from test to autopsy 


1 

tXTFRVAl. ] 

TROM TFST 

TO AXnorsv 

Tun^Ra^.tK•^^:cATl^^: 

rrit CEKT 

TUBERCtaiN'-POSITIVE 

PER CENT 

TOTAL 

Autops>* 
ncpalivc 1 

Autopsy 

positive 

CORRELATION* 

Autopsy 

positive 

Autopsy 

negative 

CORRELATION 

PER CENT 
CORRELATION 

Under one 
month 

S5 

s 

91 

56 

4 

93 

92 

One to two 
months 

6G 

12 

S5 

45 

1 

98 

89 

Two to 
three 
months 

49 

13 

79 

39 

' 0 

! 

100 

87 

Over three 
months 

17 

i 

42 

29 

64 

2 

97 

65 

Totals .... 

217 

75 

74 

204 

_ 

1 

96 

84 


TABLE 12 


Correlation of tuberculin test results and autopsy evidence of tuberculosis in monkeys becoming 

tuberculin-positive in the colony 


interval TEST OT AOTOPSY 

TUPERCUUN-POSITT.’E 

Autopsy positive 

Autopsy negative 

Under one month 

33 

0 

One to two months 

23 

0 

Two to three months 

28 

0 

Three to six months 

16 

0 

Six to twelve months 

7 

0 

Over twelve months 

3 

0 

Total 

110 

0 


TIME OF DEATH OF MONKEYS AFTER BECOMING TUBERCULIN- 

POSITIVE 

Chart 2 shows the time of death of monkej's following their first positive tu- 
berculin reaction. All these animals had been tuberculin-negative three months 
before becoming positive. The time of death varied from one to fiftj’'-eight 
weeks aff«r a positive test; 35 per cent were dead by the end of six weeks; 71 per 
cent by the end of twelve weeks; 85 per cent after sixteen weeks. 

In this study, all tuberculin-positive monke 3 '’s developed severe sjonptoms and 





































WEEKS FROM POS. TEST TO DEATH 

CnART 2. Time of death after becoming tuberculin-positive in 104 monkej's which were 
tuberculin-negative three months previously. 


developed severe symptoms and died more rapidly" than did the average moakey^ 
When the same tabulation was made for 16 monlveys that became tuberculin- 
positive one month after a negative reaction, the time of death ^"aried from one 
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aiul 1 m)\ fduiui flic nvoniKo oxhihifion life of inonlcoys :i( the I’liiladolpliia Zoo to 
ho olovcn mimtlis hoforo tostinir and w'prc;;ntion and thirty-five months after 
seventeen years of such to>tinp. Before tostinp, 7S per cent of all deaths were 
from tiihereulosis. In the first four years after hepinninp the testing andsegre- 
gation, there were only 2 deaths caused by t\iberculosis bvit those 2 were followed 
by 13 more in the following Ihixx! years. After th.at there were only scattered 
cases. 

Schroeder (2) w.a.slhefir.sttousetheeyelida.stheKitc of injection forthc tuber- 
culin test in monkeys, and later Kennanl, Schroeder, Trask and Paul (3) re- 
ported on the eyelid le.sl using Old 3\iberculin (1 mg.). They found a correla- 
lation between postivc test and autop.sy in -15, negative test and autopsy in G2, 
a negative test with positive autopsy in 9, and positive test with negative autopsj’ 
in 4. However, there was no rccoitl of the lai)sc of time between test and autopsj’ 
on these monkej's. 

In the present study the degree of correlation between te.st and autopsj' was 
93 per cent or more in all tuberculin-positive .animals no matter what the time 
inter\'al from tost to autop.sy. Likcwi.se the correlation was 91 per cent in tu- 
berculin-negative animals if a\itopsicd within one month of being tested. How- 
ever, the longer the monkoj' exposed to tuberculous animals remained in the 
colonj’ after the last negative test, the less was the correlation. 

Some idea of the time involved in developing tuberculin sensitivity may be 
obtained from this break-don-n of correlation in t\ibcrculin-ncgativc monkeys 
after one month. Further evidence is also afforded by the fact that in spite of 
remo\dng reactors everj' three months in some rooms, tuberculosis continued 
to spread. Finallj' there is tlie fact that of 123 monkej's e.vposod during ship- 
ment, but. found to be negative on arrival, 16, or 13 per cent, were positive one 
month later. Tliese data suggest tliat tuberculin sensitivity develops in monkej’s 
within a month or less after infection and that bj' tlie time the monlcej's are 
tuberculin-positive thej' have gross e\'idencc of the disease when autopsied. 

Manj’ monlcej's that have been in the colonj’ for two to three j’ears have been 
repeatedlj’ tuberculin tested, the injection alwaj’s being made in the same ej’elid, 
yet there has been no evidence of development of sensitmty as a result of tlie 
repeated testing alone. * 

Macacus mulatta monkej’s are apparentlj’ veiy susceptible to tuberculosis 
spread through the tj^pe of contact obtaining in a monkej’ colonj'. If axposed 
long enough (see tables 4 and 9), all develop the disease and, once having been 
infected to the point of having a positive tuberculin test, thej* all die, usuallj’ 
vlthin six months. Thus far in our experience, no reactor has lived longertlian 
fiftj’-eight weelcs. Repeated subinfective exposures to other tuberculous animals 
apparently does not produce anj’ amount of resistance as the incidence of tubercu- 
losis in old monlcej’S on hand from the start of the studj’ was no less than in new 
animals. 

The mode of spread of tuberculosis was not clearlj’ apparent until the exposure 
shown in tables 8 and 9 was observed. In these two groups, because opportunit j’ 
for direct contact or transfer bj’ food was minimal, aii’-borne or dust-borne in- 
fections seemed more likely. 
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I'rtnn tho oxfH’rienco prc.^cntod heroin, if is npparont that, the spread of tlic 
tiisonse in a monkey colony depends first on tho degree of contact with a tubercu- 
lous monkey at tho time the animal is eliminating organisms either in tho stool 
or ONpired air. 'J'his is shown by the nitcs of reactors which increase progres- 
sively fro!U tho lowest r.ilo to the highest in the following order: (/) animals ex- 
poswl in rooms whore all reactors wore removed everj- three months, (5) those in 
rooms on the same floor .as tho tuberculous animals, (S) those in the room con- 
taining (uhcrculons monkeys, (.{) animals in the .same cage n-ith a tuberculous 
monkey. Tlio length of contact with a tuberculous monkey is also a factor 
as .shown in the original rates of newly acquired animals and those kept together 
for long periods at the beginning of the .study. The proportion of diseased ani- 
mals in any group for a given period of time, ns would be expected, also deter- 
mined the .secondarj' rates as indicated in those groups double-tested on arrival 
(t.'ible 3). 

The mpidity of .spread of tuberculosis in a colonj' can be estimated from the 
rc.sults in the tuberculosis room where at the end of three months IS per cent of 
negative monkeys were infected, at six months 57 per cent and at nine months 
100 per cent. In room 2 where reactors were being removed at three-month 
inton'als only nine months were required for all to be infected. 

From the rasults prc-scntcd here, it would appear that the control of tubercu- 
losis in a monkey colony can bo accomplished by tuberculin testing and removal 
of reactors. Complete segregation or dcstmclion of these reactors would seem 
indicated, .since they are a constant source of infection to other monkc3''s in close 
proximity, even in separate rooms, and all will cventuall}' die of their tuberculosis. 
The ideal method of control would seem to be isolation of new monlccys; two 
negative tuberculin tests one month apart before they arc added to the colony; 
all the negative i ciiclors which have been kept in cages with positively reacting 
monkeys dviring their segregation to be isolated further. An additional pre- 
caution in maintaining control would be to keep tho large groups of fresh stock 
animals as homogeneous as possible, using all in n room before adding more. In 
the established colony, routine tests everj* three months arc indicated. If the 
disease spreads in spite of this removal of reactors everj' three months, testing 
should be done monthlj' until control is established. In a homogeneous group, 
if tliree successive tests at three-month intciwals have been completely negative, 
tests maj’ be spaced at six-month intervals. 

The material reported here justifies the use of Macaciis mulaila monkej's in 
epidemioIogic.al and immunological studies of the spread of tuberculosis in ex- 
perimental animals. 


STOIMAilY 

1. Tuberculosis is the chief cause of naturallj'’ occurring deaths in this monkey 
colony of Macacus mxdalla. 

2. The incidence of tuberculosis and its spread in a monkej' colony depend on 
the degree of contact, length of contact and density of infected animals. 

3. Spread is probably through the respiratory tract. 
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•1. Jn Macacus mulallo monkeys tuberculosis is a fatal disease and there is no 
evidence of immunity. 

5. 'J’he spread of the disease in the colojiy can be controlled by rci)oatcd tuber- 
culin testing with removal of reactors. 

G. A high degree of correlation between tuberculin test and autop.sy evidence 
of tuberculosis is demonstrated. 

7. The majority of monkeys die of tuberculosis within six months of their 
becoming tuberculin-positive. 


SUMARIO 

1. L41 tuberculosis es la principal causa dc la mortalidad natural en la colonia 
de monos Mncacus vudada cstudiada. 

2. La incidcncia dc la tuberculosis y su propagacidn en uini colonia de monos 
dependen de la intensidad y durncion del contacto y la densidad de los animalcs 
infcctados. 

3. La propagacidn ticnc lugar probablcmcntc por via respiratoria. 

4. En los Macacus vuilnlta la tuberculosis es una enfermedad letal, sin quo so 
observen signos dc inmunid.ad. 

5. La propagacidn de la dolencia en la colonia puede cohibirsc mediante la 
repetida comprobacion con tubcrculina y la climinacidn dc los reactores. 

6. Queda demostrada la intensa corrcl.acion entre cl rcsultado de las pruebas 
con tuberculina y los hallazgos autopsicos de tuberculosis. 

7. La ma 3 'oria dc los monos mucren dc tuberculosis cn un plazo de seis meses 
despuds de voh’crse jmsitivos a la tubcrculina. 
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TUBERCULOSIS IN THE ALABAMA STATE HOSPITALS 
Mass Radiography for Ils Control 
A. H. RUSSMvOFFi.* 

It has been recognized for many j^ears tbat the prevalence of tuberculosis 
among mentallj’^ ill patients is exceedingly high. Weber, Plunkett and McCurdy 
(1) reported tbat during the years 1939 to 1941 the tuberculosis death rate among 
patients of 26 institutions for the mentally ill and defective in New York State 
was 593.6 as compared to 46.S for the State as a whole. Tlius, 0.6 per cent of the 
population accounted for S.l per cent of all reported tuberculosis deaths. X-ray 
examinations of the patients in 20 hospitals in the State disclosed that 4.7 per 
cent of the patients had lesions of clinical significance and an additional 4.6 per 
cent had lesions which were considered to be apparently healed. Hillcboe (2) 
reported that of 6,446 newli-^ admitted patients to hospitals for the insane in 
Minnesota during the years 1936 to 1939, inclusive, 5.3 per cent of the males and 
5.8 per cent of the females were found to have tuberculous lesions demonstrated 
by routine X-ray examinations of the chest. His study also disclosed the preva- 
lence of tuberculosis to bo highest among persons 65 years of age and over. Pol- 
lack, Hummell and Throw (3) reported that 11.2 per cent of resident patients, 
5.7 per cent of new admissions and 1.6 per cent of the employees at the Peoria 
State Hospital had tuberculous lesions found by radiogi’aphy of the chest. 
Their study indicates also that the tenure of hospitalization is a factor in the 
development of the disease. It is significant that appro.ximately 80 per cent of 
those persons who developed tuberculosis in that institution did so after a resi- 
dent period of five or more ^mars. 

Late in 1944, the witer directed an X-ray study of the patients in an institu- 
tion for the mentally ill in another state which previously had reported an ex- 
ceedingly low prevalence of tuberculosis. Reference to this institution’s sup- 
posedly unusual record appears in one of the well-lcnoiivn volumes on clinical tu- 
berculosis (4). Results of this radiographic study disclosed the prevalence of 
tuberculosis (active and inactive) among the presumably well patients alone, 
exclusive of known cases, to be slightly in excess of 10 per cent (5). These find- 
ings are presented only to demonstrate once again that the prevalence of tuber- 
culosis in any given community cannot actually be defined without radiography 
of all persons. 

Since it has been the experience in practically all institutions for the mentally 
iU in this country, where mass radiography has been carried out, that these 
hospitals are virtually repositories of tuberculosis, arrangements were made in 
the spring of 1945 to X-ray all patients in the State Hospitals in Alabama. 
The State of Alabama supports 3 institutions for the mentally ill; (1) Bryce 

Former Director of the Division of Tuberculosis Control, Alabama State,Department 
of Health. At present, Assistant Professor, Preventive Medicine, Medical College of 
Alabama. 

“Present address: 2121 Highland Ave., Birmingham, Alabama. 
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Hospital, predorainantl 3 '- for M'hite patients, in Tuscaloosa, (2) Searcy Hospital 
for colored patients, near Mobile and (S) the Partlon^ State School for the 
inentallj'' deficient, in Tuscaloosa. (This study does not include the surve 5 '’ 'at 
the Partlow State School). Both the Bryce and Searcy Hospitals are old insti- 
tutions wfith grossly inadequate facilities for the care of tuberculous patients. 
Tlie laiown infectious cases at the Biyce Hospital are segregated by sex in two 
distantl}’’ separated old cottages, both inaccessibly removed from the X-ray 
facilities. Although chest roentgenograms are not made routinely, patients 
found to have abnormalities on physical examination at the time of admission 
and during the period of hospitalization are X-rayed. 

At the Searcy Hospital, however, there have been no special provisions for 
tuberculous patients. Consequently, adequate precautions have not been taken. 
Although an X-ray machine was installed in the Searcy Hospital more than a 
year ago, shortages in personnel have made it impossible to utilize this equipment 
for radiographic examinations of the chest. Neither hospital has a staff physician 
who has been trained specifically in the treatment of tuberculosis, and no collapse 
therapj’- is done. 

During the year ending September 3*0, 1944, pulmonary tuberculosis accounted 
for 20 deaths (G.l per cent of reported deaths) at tlie Br^'-ce Hospital. During 
the same j'^ear, there were 35 deaths due to pulmonary tuberculosis at the Searcy 
Hospital. These cases represent 11.7 per cent of all deaths for 1944 in that insti- 
tution. For both hospitals, pulmonaiy tuberculosis accounted for 8.8 per cent 
of all deaths (6) . Here, too, as among the population at largo, tuberculosis is 
the number one bacteriological cause of death. Since mass radiographj’^ had 
never been done in these institutions previously,® and since few X-ray films of 
the chest and autopsies Avere carried out in 1944, it can be assumed that these 
figures are somewhat loAA’er than Avill be the case in the future, because many new 
cases have been discovered which Avere undiagnosed prior to this study. 

Wide-spread experience in mass radiography among supposedb'^ healthy popu- 
lation groups throughout the country has demonstrated conclusively that this is 
the most dependable means of uncoA'^ering cases of tuberculosis in the early stages 
of the disease at a low per capita cost (7). It is Avith such cases that the results of 
treatment are most apt to be favorable. It is most important from the epi- 
demiological AueAvpoint that the disease process can be checked or the patient 
isolated permanently, lest he menace the health of persons in his environs. That 
mass radiography in institutions for the mentally ill Avould be profitable case- 
finding projects is attested by the folloAving facts: 

1. The death rates indicate that the morbidity sliould be liigh. 

2. The long period of confinement and necessary crowding is responsible for repeated 
and prolonged e.xposure among patients. 

3. The fact that depression is so frequently coupled Avith inadequate nutrition makes 
for a lowering of the general resistance. The seniles, paretics, arteriosclerotics and 
withdrawn schizophrenics so frequently exhibit CA'idence of diminished risotergo as 
to include them in this category'. 


» A partial X-ray study was carried out at the Searcy Hospital several years ago. 
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4. The inability of psychotic patients to interpret and 'make known their somatic 
aberrations and the inability of such patients to cooperate during the course of physi- 
cal examinations and investigative procedures increase the difficulty of arriving at 
the correct diagnosis of nonpsychiatric medical problems, 

5. The fact that the number of physicians, nurses and other trained personnel has been 
curtailed during the past several years must be reflected in a somewhat lowered 
standard of medical care. 

6. It is an accepted fact that the prevalence of tuberculosis is higher among groups of 
pereons emanating from the lower socio-economic strata of society than among liigher 
income groups. Of 546 patients admitted to the Bryce Hospital in 1944, 408 (74.7 
per cent ) were classified as arising from marginal and dependent economic circum- 
stances. Of 389 patients admitted to the Searcy Hospital during the same year, 
369 (94.9 per cent) were representatives of this low income group (8). 

7. Since the prevalence of tuberculosis is highest in the age groups 20 to 45, and since 
both institutions house adult patients, it might be anticipated that a nrnnber of 
cases of pulmonary tuberculosis would be found in the various age groups represented. 

8. The experience of other workers in the field of tuberculosis among mentally ill 
patients indicates that mass radiography has demonstrated a liigh prevalence of 
pulmonary tuberculosis. 

Taking all of these facts into consideration,' chest X-ray examinations of all 
ambulatoiy patients in the Bryce and Searcy Hospitals were undertaken with the 
consent and cooperation of the authorities for several purposes: 

1. The extent of the problem intramurally could be defined, 

2. By defining the extent of the current problem, the authorities would have reliable 
data. This material could well be used for the future planning of adequate facilities 
for the isolation and treatment of tuberculosis in these hospitals. 

3. The transmission of the disease within the confines of these institutions could be 
prevented by isolating infectious cases. Persons with lesions of undetermined 
activity could be maintained in “semi-isolation” units until the activity of the lesions 
could be clarified. 

4. Since a certain percentage of patients are furloughed and discharged annually from 
these institutions, it would be in keeping with our State-wide tuberculosis control 
program to have previously diagnosed these cases in order that proper precautions 
might be taken to prevent the spread of the disease in the commimities to which 
these persons return. 

This study was carried out using 35 mm. X-ray films. Persons found to have 
suspicious and definite infiltrations were recalled for a conventional 14 x 17" film. 
All films were interpreted by the author. 

Although the Bryce Hospital is fundamentally an institution for white patients, 
there were 373 colored patients separately housed there who were well enough to 
work. In order to present the results of this study by race, these persons are 
grouped with the Negro patients at the Searcy Hospital. 

ANALYSIS OF THE MATERIAL 

1. WhiU patients: A total of 3,272 presumably w^ell white patients were 
X-iayed. Of this group, 1,695 were women and 1,577 were men; 178 persons 
(5.4 per cent) had radiographic evidence of pulmonary tuberculosis (active and 
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inactive), 4.-J per cent for women and G.G per cent for men. Of these cases, 119 
(GG.9 per cent) were minimal in extent, 49 (27.5 per cent) were moderately ad- 
vanced and 10 (5.6 per cent) were far advanced. In addition, there were 25 
cases diagnosed as being suspicious for reinfection tuberculosis and an additional 

T.VBLE 1 


Pulmonar;/ ivbcrculosis found among presumably healthy patients, Bryce and Searcy 
Hospitals, 1045, by sex and race 


SZX AND RACE 


rtJLuoKm* T 

Number 

aBEfiCUCUtOStS 

Fer cent 

White fcin.alcs 

1,C95 

74 

4.4 

White males 

1,577 

104 

0.6 

Tot.nl white 

3,272 

17S 

5.4 

Colored females 

932 j 

22 

2.4 

Colored males 

933 

20 

2.1 

Total colored 

1,S65 

42 

2.3 

Total group 

5,137 

220 

4.3 


TABLE 2 


Pulmonary tuberculosis found among patients,* Bryce and Searcy Hospitals, 1945, by sex and 

race 


SEXAKDKAO: 

NI7UBEK orrATIEKTS 

PULUON'ABV lUBEBCCLOStS 

Number 

Percent 

White fem.ales ; 

1,716 

94 

5.5 

White males 

1,590 

116 

7.3 

Total white 

3,306 

210 

6.4 

Colored females 

939 

29 

3.1 

Colored males 

933 

20 

2.1 

Total colored 

1,872 

49 

2.6 

Total group 

5,178 

259 

5.0 


* Includes knotm oases of tuberculosis. 


case of incompletelj’' healed primary tuberculosis. Since no follow-up data 
have been obtained on these cases, all 26 are excluded from this study. (See 
table 1.) 

In addition to those cases discovered during the course of this study, there were 
32 cases, 20 females and 12 males, who had been diagnosed preriously. In- 
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eluding llicsc known eases, tbe over-all prevalence of reinfection tuberculosis for 
the entire group is G.4 per eent, 5.5 per eent for females and 7.3 per cent for malc.s. 
(See table 2.) 

The average age of the entire white group examined was 47.1 years, that of 
females being 48.G and that of males 45.5 yeans. The average age of white 
patients with tuberculosis was 49.4 years, that of females, 53.6 years and that of 
males, 45.9 years. It is noteworthj' that the average age of diseased males was 
only 0.4 years older than the average age of the total male group, whereas the 


TABLE ,3 

DiMribuiion of 6,17R pnii(nh X-raycd and of pulmonary tuberculosis found — Bryce and 
•Searcy Hospitals, lOfS—by age group, sex, race 
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with efTusiou of undetemiined etiolog 5 ^ Since no follow-up data have been ob- 
tained on these cases, they, too, have been excluded from this stud 3 ^ (See 
table 1.) Adding to this group of newly discovered cases 7 cases prevdouslj’- diag- 
nosed (all among females) the over-all prevalence of reinfection tuberculosis for 
the colored group is 2.6 per cent, 3.1 per cent for women and 2.1 per cent for 
men. (See table 2.) 

The average age of the enthe colored group examined was 42.9 j^ears, 44.2 
j''ears for women and 41./ j''ears for men. The average age of colored patients 
with tuberculosis was 44.3 3mars, 45.5 jmars for Avomen and 42.5 years for men. 
Here again, the average ages of diseased patients are higher than the aA^erage for 
the respective sex groups. (See table 3.) 

Table 3 demonstrates the number and per cent of cases of reinfection tubercu- 
losis, according to sex and color. There AA'ere several patients grouped as “age 
unlaiOAAm.’’ Almost all of them AA'ere obAuously more than 50 5’’ears of age. 

TABLE 4 


Pulmonary tuberculosis among patients Bryee and Searcy Hospitals, 1945, by race, with 

so years of age as a dividing line 


ACE 


TOTAE WHITE 



TOTAL COLORED 

Total 

ptrsoQs 

Total 

tuberculosis 

Per cent 
tuberculosis 

Total 

persons 

Total 

tuberculosis 

Per cent 
tuberculosis 

Under 50 

mm 

lOS 

5.7 

1,247 

34 

2.7 

Over 50 


102 

7.2 

625 

15 

2.4 

Total 

3,306 

210 

6.4 

1,S72 

49 

2.6 


Upon grouping the tuberculous patients by races with a dmding line of 50 
years of age, we find the preAmlence of tuberculosis to be higher among the older 
group of white patients (7.4 per cent) than for those in the lower age bracket 
(3.7 per cent), whereas the prevalence is lower among the older colored patients 
(2.4 per cent) than among younger ones (2.7 per cent). (See table 4.) 

Including the knoAvn cases of tuberculosis prior to the time of this study, the 
over-all prevalence of reinfection tuberculosis is 5.0 per cent. 

DISCUSSION 

In tliis study, once again, the prevalence of tuberculosis among the presumably 
well groups is higher for white than for colored patients, 5.4 per cent and 2.3 per 
cent, respectwely; it is highest among wliite males (6.6 per cent), next highest 
among white females (4.4 per cent), third among colored females (2.4 per cent) 
and lowest among colored males (2. 1 per cent) . To manj’’, still, it may seem para- 
doxical that there is this discrepancj'" betAA^een mortality rates and the findings 
in the race groups disclosed by this studJ^ HoweA^ei’, as has been discussed in a 
preAdous article (8), and as is the experience of other workeis in the field of tuber- 
culosis (9), this finding is closely related to the relatwe duration of the disease 
in these various groups. 
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The age factor is an important consideration in tuberculosis studies (10). 
Table 3 shows a wide distribution of age groups among patients of both races. 
However, table 3 shows that there were a significant number of cases of tubercu- 
losis among white patients 65 years of age and over. From table 4 it is noted 
that a higher incidence of tuberculosis is found among whites over 50 years of 
age, whereas the incidence is lower among colored persons in the older age 
bracket. Inspection of the tuberculosis mortality charts for Alabama (chart 1) 
(11) reveals that the rates increase with advancing age in the case of both white 
sexes, whereas peaks are followed by sharp dovmward slopes for colored females 
at 25 and for colored males at 50 years of age. Thus, the higher incidence of 



Chaet 1. Tuberculosis mortality in Alabama by age. Average annual rate by sex and 
color, 1939-1941. 


tuberculosis among older white patients in this study is quite in keeping with the 
rising tuberculosis mortality rates for white persons in Alabama as a whole, and 
the lower prevalence among older colored patients tends to follow the pattern of 
the mortality curves for the colored persons in this State. 

Relative to sex, the incidence of tuberculosis among the supposedly well 


groups was higher among males of both races combined (4.9 per cent) than among 
females (3.7 per cent). It is noteworthy that for colored females, which group 
had the second lowest prevalence, the average of that group as a whole and the 


average age of tuberculous patients were well beyond the tuberculosis mortality 
peak. Such was not the case for the other sex-color groups. Accordingly, it 
would seem that most of the colored females in this study had sur\4ved the peak 
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dwt}! pciiod because ]iad a relative resistance to tuberculosis. In line 
with the same reasoning, the author cannot explain wliy colored women did not 
liave the lowest prevalence of tuberculosis in the Alabama State Hospitals. 

Although figures have been presented to demonstrate the high percentage of 
patients in both institutions arising from poor socio-economic circumstances, 
we do not have available the proportion of tuberculous patients who are repre- 
sentatives of this group. However, since the majoritj’- of patients admitted 
arose from marginal or dependent economic circumstances, it might be antici- 
pated that the figures for tuberculous patients would show the same distribution 
in general. 

It might also be mentioned in passing that a relativel}’’ small number of 
emplojmes and members of their famifies were X-rayed on a voluntai^’’ basis. Of 
a total of 417 persons examined, 6 pre\dousl3' unknown cases and one knovm case 
were found. All but one were among white persons. 

Although the results of tliis stud3’’ disclose the prevalence of tuberculosis to be 
lower than that in some other institutions for the mental^’’ ill, it is clear that 
tuberculosis constitutes a major public health problem among patients and 
emplo3’’ees alike in the Alabama State Hospitals. The authorities at the Bi^’^ce 
and Searc3’’ Hospitals are to be congratulated on their eflTorts to cope with the 
present situation in spite of shortage in personnel, equipment and funds. How- 
ever, with the cessation of hostilities, the return of personnel and the availabilit3' 
of funds, certain measures should be taken without dela3\‘ 

1 . Adequate provisions should be made for the isolation .and treatment of j)atients 
with pulmonary tuberculosis at both institutions.* These tuberculosis units should 
be directed b3' ph3'sicians who have been trained in the treatment of tuberculosis. 
X-ray apparatus should be an integral part of these hospitals, and there should be 
adequate facilities for doing major chest surger}'' as well as other t3'pes of collapse 
therapy. 

2 . Ail persons admitted to both the Biyce and Searcy Hospitals since the completion of 
tliis study should have an X-ray examination of the chest at the earliest possible 
date, and all patients should be reexamined immediately prior to discharge, furlough 
or transfer. 

" 3 . It should be required tliat all personnel have an X-ra}' examination of the chest as 
part of the preemploymont phj’sical ini'estigation, and at periodic intervals of not 
more than one year as long as the3'' remain in the emploj' of these hospitals. No 
person with a lesion wliich is active, or with one of undetermined actiidty should be 
emplo3'ed. Emplo3'ees with inactive lesions should be X-ra3'ed at inten^ils of no 
longer than six months. 

4 . Mass radiography of all institutions for the metilly ill should be repeated evei^’- two 
3'ears. It is noteworthy that reinvestigation elsewhere has been productive of a 
significant number of cases who w’ere negative on preiious examinations. 

If this study is to be a worth while contribution, and not merely a survey, it 
is hoped that the above recommendations can be carried out in the ver3’’ near 
future. To do so will not only serve to control tuberculosis in the Alabama 

* Provisions for providing adequate facilities at Bryce Hospital are now under con- 
sideration. 
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State Hospitals; but vrill help us sooner to attain our goal— eradication of the 
disease. 


SUMMARY 

1. The results of mass radiography for the control of tuberculosis among the 
patients of two of the Alabama State Hospitals arc presented, and the purposes of 
such investigations have been defined. 

2. The findings indicate that pulmonary tuberculosis constitutes a public 
health problem of major importance. 

3. Some of the factors influencing the prevalence of tuberculosis in the various 
sex, color and age groups have been briefly discussed. 

SXTMARIO 

1. Despu^s de definir los prop6sitos de talcs estudios, pres6ntase el resultado 
de la radiografia en masa como arma antituberculosa, en los enfermos do dos 
de los manicomios del Estado de Alabama, E. U. A. 

2. Loshallazgos indican que la tuberculosis pulmonar constituye un problema 
sanitario de la ma 3 ’-or importancia. 

3. Repdsanse sucintamente algunos de los factores que afectan la incidencia 
de la tuberculosis en los varies grupos clasificados conforme a se.xo, color j edad. 
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AMERICAN TRUDEAU SOCIETY 

Report of the Third Micliigan-Wisconsin-Miimesota Regional 
Tlierapy Conference 

Conference Committee 
Dr. John D. Steele, Chairman 

]Jr. Karl II. Pfiictzc Dr. Jolm W. Tou-ey 

Tiio third annual ^Iic’higan-Wiscoi)sin-i\Iiniicsola regional conference on 
t uberculo.sis therapy wi.s held at the Four Seasons Club near Pcmbinc, Wisconsin, 
on Juno 28, 2!), and 30, 1910. Forty-eight delegates fi-oni the three states were 
present. In addition, the following plu'sicians were present as observers from 
other p.'irts of the country: Dr. Kirby S. Ilowlett, Jr., Shelton, Connecticut; 
Dr. Paul P. I\IcCain, Sanatorium, North Carolina; Dr. Robert R. Shaw, Dallas, 
Texas; Dr, Henry C. Sweany, Chic.ago, Illinois; and Drs. John B. Barnwell and 
George C. Owen, Veterans’ Administration, Washington, D. C. 

^Morning, afternoon and evening sessions of the first da}', and morning and 
afternoon sessions of the second da}' were de^■otcd to case presentations. Two 
four-panel view boxes (furnished through the courtesy of tl)o General Electric 
X-ray Corporation) were mounted on a raised platform and greath- facilitated 
the presentation of the roentgenograms. 

Tlic case presentations from each state consisted of 20 consecutive patients 
with thoracoplast}', 20 consecutive patients with pneumothorax (wluch had been 
maintained for at least one year) and 20 consecutive jxatients with phrenic nerve 
paralysis (for moderately advanced lesions only), making a total of GO patients 
for each procedure. TJie selection of all eases began uith January 1, 1943. 
Each presenter had been instructed to limit his presentation to not more than 8 
significant roentgenograms for each case. Tlie date of each film was plainly 
marked in large numerals. Mimeographed sheets giving significant data on each 
case were distributed to the audience. 

The thoracoplasty patients were presented by Dr. E. Fenger, Glen Lake 
Sanatorium, Oak Terrace, Minnesota; Dr. Richard II. Schmidt, Jr.,Wisconsin 
State Sanatorium, Wales, Wisconsin; and Dr. Paul T. Cliapman, Herman Iviefer 
Hospital, Detroit, Michigan. - _ - ' 

The pneumothorax patients- v'ere presented by Dr. Joseph L. Egle, Korthem 
Michigan Tuberculosis Sanatorium, Gaylord, J^Iichigan; Dr. G. A. Hedberg, 
Nopeming Sanatorium, Nopeming, hlinnesota; and Dr. A. V. Cadden, hluirdale 
Sanatorium, Wauwatosa, Wisconsin. 

The patients ndth phrenic nerve paralysis were presented by Dr. C. M. Yoran, 
Rocky Knoll SanatotiumjEIymouth, Wisconsin (10. cases), Dr. L. W. Moody, 
Pureair Sanatorium, Bayfield, Wisconsin (10 cases)'; Dr, F. F. Callahan, Minne- 
sota State Sanatorium, Ah-Gwah-Ch'ing, Minnesota (20 cases); and Dr. Edward 
W. Laboe, Michigan State Sanatorium, Howell, Michigan (20 cases). 

The evening session of the second day was devoted to case presentations and 
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discussion of pulmonary resection for tuberculosis by Dr. Thomas J. Kinsella, 
Minneapolis, Minnesota and Dr. 0. T. Clagett, Rochester, Minnesota. 

During the final morning session of the conference, Dr. H. C. Hinshau*, 
Rochester, [Minnesota, presented a detailed discussion of the use of streptom3’'cin 
in the treatment of tuberculosis. This discussion was accompanied by the 
presentation of the significant roentgenograms of patients wdth pulmonary 
tuberculosis and lantern slides of tuberculous skin lesions which had been treated 
mth streptomycin. 

In general, it was felt that the differences of opinion in regard to the choice 
of therapeutic measures in the treatment of the patients presented were less 
apparent than they had been during the two pre^>ious conferences. The dis- 
cussion and criticism of the methods of therapy emplo5’^ed were even more free 
and frank than before, probably because the delegates from the different states 
had become better acquainted and were not afraid of offending each other by 
expressing their honest differences of opinion. 

It was believed that the patients with specific types of treatment who were 
presented this 3’-ear probably did not give as good an indication of the methods 
of therapy being employed m each state as the consecutive routine admission 
cases which had been presented at the 1945 conference. However, it was again 
unanimously agreed that this type of conference was extremely valuable and 
should be repeated next 3^ear b3’- the three states represented. 

The mechanics of the case presentations were considered to have been fairly 
well perfected as the result of the experience of the two previous years. 

The following conference committee was appointed to arrange for next year’s 
meeting: Dr. G. A. Hedberg, Chairman, representing Minnesota; Dr.' Paul 
T. Chapman representing Michigan; and Dr. Helen A. Dickie representing 
Wisconsin. 



NATIONAL TUBERCULOSIS ASSOCIATION 
Regional Grants for Antituberculosis Work 

Financial grants to aid live regions of tlic United States in meeting serious 
tuberculosis problems were announced to-daj' by Dr. Kendall Emerson, manag- 
ing director of the National Tuberculosis Association. With the hope of im- 
proving unfavorable health conditions, the NTA will finance special programs in 
certain areas of Kentuckj', Tennessee, Alabama, Alississippi and Te-vas which 
have a high tuberculosis mortality and insufficient organization to cope with 
the situation. 

The NTA has allocated $5000 to each area, to bo administered by the local 
■tuberculosis associations in cooperation -with state associations and state and 
local health departments. Professional^' qualified staff will be emploj'ed for the 
first time by the local associations, Dr. Emerson said. 

The associations chosen to carry out the concentrated programs include the 
Lauderdale County Tuberculosis Association, hleridian, Mississippi; McCracken 
County Tuberculosis Association, Paducah, Kentuck}’; Giles County and Lincoln 
County Associations, Tennessee; the North Alabama Association, embracing 
Morgan, Madison and Limestone Counties, Alabama; and Karnes, San Patricio, 
Live Oak, Wilson and Goliad Counties, Texns. 
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NOTICE 

United States Public Health Service 
BCG 

Guided by recommcndatious of a conference of outstanding leaders in tubercu- 
losis from the United States, China, and Denmark, the United States Public 
Health Service, Federal Security Agency, will extend its tuberculosis research 
program to include studies on the effectiveness of BCG vaccine in preventing this 
disease. Surgeon General Tliomas Parran announced today. 

At the conference. Doctor Herman E. Ililleboc, Chief, Tuberculosis Control 
Division of the Public Health Service, reviewed the past experience with BCG, 
named bacillus of Calmette and Guerin for the French scientists who discovered 
it. Doctor Hilleboe pointed out that the vaceme has been extensively used in 
Europe and South America in artificial immunization against tuberculosis and 
that research on this subject has been undertaken in the United States by com- 
petent investigators. 

From studies presented at the conference, it appears that BCG vaccination 
confers increased resistance for the limited period covered in these studies but it 
is not 100% effective. There have been no proved cases of progressive disease 
resulting from BCG vaccination and it can be used vdthout causing severe local 
reactions. 

Although the conference emphasized that BCG vaccine should not yet be made 
commercially available in the United States, it strongly advocated extensive 
research to determine the efficiency of the vaccination. It was also recommended 
that methods be developed to standardize techniques of preparation of a potent 
and stable vaccine for use in the United States and if possible throughout the 
world. 

Plans proposed for carrying on this research include: establishment by the 
Tuberculosis Control Division of a single laboratory to produce BCG vaccine 
for the entire countrj'^ for use in research programs; extensive investigations to be 
carried on cooperatively by recognized research groups throughout the country 
during the coming years, especially in population groups highly exposed to 
tuberculosis; controlled study by the Tuberculosis Control Division in a commu- 
nity containing 100,000 or more people to determine immediate and long-range 
results; development of methods to standardize techniques of preparation of a 
potent and stable vaccine. 

Distinguished men of science attending the conference were Doctor J. Burns 
Amberson, College of Physicians and Surgeons, Columbia University, New York; 
Doctor Joseph Aronson, Henry Phipps Institute, Philadelphia; Doctor Howard 
Bosworth, Barlow Sanatorium, Los Angeles; Doctor Charles Doan, College of 
Medicine, Ohio State University, Columbus, Ohio; Doctor Johannes Holm, State 
Serum Institute, Copenhagen, Denmark; Doctor Esmond Long, Henry Phipps 
Institute, Philadelphia; Doctor Jay A. Myers, University of Minnesota, Minne- 
apolis; Doctor David T. Smith, Duke University, Durham, North Carohna; 
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Doctor Henry Stuart Willis, William H. Maybuvy Sanatorium. Korth^ille, 
Michigan; and Doctor I. C. Yuan, National Institute of Health, Nanking, Cliina. 

The United States Public Health Service was represented by Doctors Herman 
E. Hilleboe, Carroll E. Pahner of the Tuberculosis Control Dhision, and Hilton 
V. Voldee, Biologies Control Laboratory of the National Institute of Health, 
Washington, D. C. 

The studies of Doctor Aronson and his co-workers, which were presented at the 
conference, were made possible bj’- a grant from the hledical Research Committee 
of the National Tubei'culosis Association. 

Tliis was one of many cooperative research projects in tuberculosis carried on 
by the United States Public Health Sendee and the National Tuberculosis Asso- 
ciation. 


NOTICE 

United States Public Health Service 
Fellowships in Health Education 

Fellowships leading to a Master’s Degree in Public Health in the field of Health 
Education are being offered to any qualified United States citizen between the 
ages of 22 and 40, according to a statement released today by the United States 
Public Health Sendee, Federal Security Agency. Tuition, travel expenses for 
field training and a stipend of $100 a month vdll be pro\dded out of funds fur- 
nislied by the National Foundation for Infantile Paraljrsis. 

Candidates must hold a bachelor’s degree from a recognized college or univer- 
sity and must be able to meet the entrance requirements of the accredited school 
of public health of their choice. In addition to the degree, courses in the biologi- 
cal sciences, sociolog 3 ’-, and education may be required. Training in public 
speaking, journalism, psychologj'', and work in public health or a related field are 
considered desirable qualifications. 

The year’s training, which begins noth the 1947 fall term, consists of eight or 
nine months’ academic work including: public health administration, epidemiol- 
ogy, public health and school education, problems in health education, commu- 
nity organization, and information techniques; and three months of supervised 
field experience in communit 3 ^ health education actiwties. 

Application blanks maj’- be obtained bj*^ writing the Surgeon General, United 
States Public Health Ser\dce, Washington 25, D. C., and must be filed prior to 
I March 15, 1947. 

Veterans are encouraged to apply and vdll be paid the difference between their 
subsistence allowance under the G.I. Bill of Rights and the monthly stipend of 
$100. Emplojmes of local and state health departments are not eligible since 
Federal grants-in-aid are alreadj'^ available for such training purposes. 
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NOTICE 

United States Public Health Service 
Fellowships in Medical Research 

Dr. Tiiomas [’.arnin, Surgeon Oetu'ral of the United States Public llcallh Sorv- 
ico reiieml Security Aueney. .nntnumces that approximately 120 one-year 
fcllow,':hips in nuHiioal nvearch .are ojx'n t«» men and women who jirc Rradualc 
seicncc students. 'Diose fellow.'ihip.-' .are part of the proijnim of the National 
Institute of Health, a tinit of the Public Health Service. 

war-ca’.ate<i void in scientific tnanpower offers tmlimited opportunity to 
trained jK'rsonnel in the jntblic health field. Dr. Parnin pointed out. He declared 
it would take five yc.ars or longer to make up the shortage of scientists. 

The N.ational Cancer In-^titute, which openvtcs .as ji divi.cion of the National 
In.stitute of Health, aUo has hinds to tniin apjiroxim.ately ^10 physici.an.*? in the 
dia',nio.sis and treatment of cancer, the .^urpeon Cienenil said. Under a fedcnilly 
fin.anced program, ^loctor.s wi.shing t<j specialir'* in this iicltl may be appointed .a-s 
trainees and Iw as-igntd •<> .authorirerl non-fedend. non-profit, institution.s in 
\-nrious parts of the count r>-. 

The National Institute of Health olTer.s re.se.arch fellowship.s to gradu.ate.s of 
accredited colleges who have majored in such subject.s as biology, chemistry, 
denti.-dn*, entomology, medicine, j)hy.«ic.s, .and other scientific fields. 

P.anng a yearly .stipend of Senitir Re,«e,arch Fellowship.s arc awarded 

to men and women who hold Ph.D. <legrcc.s in one of the specified scientific sub- 
ject.s. .lunior Follov.'.c, who receive $2,400 annually, must hold a mmslcr’s degree 
m postgraduate study. Fellow.ships arc for one year from the date of award, 
and ra.ay be renewed for a second year. 

Applications for fcllow.diijrs and tniince.ehips should he sent to the Director, 
National Institute of Health, Bcthc.^da, M.arj-land. 

The Public Hoaltli .Sctaacc also admini.stcrs fellow.ships awarded b\’ the State 
Department to health personnel from other American republics .and tlie Philip- 
pine Islands. Between now and the end of 1947, 1 00 fellowships will be available 
to qualified residents of the Pliilippincs. From 15 to 20 fellowships are open 
through June 30, 1947, to profe.s.sional persons from other .(Vmcrican republics. 
Applications for these fcllow.«hips should be sent to the Surgeon General, United 
States Public Ile-alth Service, W.ashington 25, D. C. 
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NOTICE 

Seventh Pan-American Congress on Tuberculosis 

The President, Dr. Ovidio Garcia RoseJl, announces that the Seventh Pan- 
American Congress on Tuberculosis be held at Lima, Peru, March 17 to 22, 
1947. Distinguished representatives will be present from each of the countries 
in Central and South America, and, undoubtedly, official delegations and individ- 
ual members from allied organizations in the United States will attend. Afore 
detailed information may be obtained from Dr. Ovidio Garcia Rosell, at Camana 
962, Lima, Peru. 



THE DISPERSAL OF RESPIRATORY PATHOGENS IN RELATION TO 
THE OCCURRENCE AND CONTROL OF AIR-BORNE INFECTIONS'- - 

(X 11. uoiurinv^ox 


In >j>cakinu of :in infoi-tiuii-v diM-nj-o a*; air-Lomc, it hlioiild In* kept in mind that 
t!u> dt'>Tripti\v (onn indicato-- tiial iho di-oan* may lx* tnin-mitfod thron^li fho 
air or jx'rliap-^ ix a('(|nin’d princijially By thi-' nniio, Inn it dix--; not cxclndi* otlior 
inodo,-; of tr:mMni-->ion, .-•■nt-li as din-cl rontaol uith tin* di'-oa'-i-d jUTson or indinTi 
oontarl with c<»ntannnatod ohjt-rls. Onr nithcr fnijimt-ntan- infnnnntion snu- 
fio-ts that then* an* mark(*il difi’cn‘m‘<*>' Ix-twooii tlif* various infortioiw fif tin* 
n'.-piratorA" tnict in n*--pi-('t to llioir tninsinis-ahility tlironi;h tlu* air. Thr* 
pathoj:i*nic aiionts of corlaiti di-oaM*,-, such as chicken j)o\. mc:i,slcs-, mumi)s, 
ciudcmic iidiucnza, "(X’ fever, prittaco-is and eoccidioidomyco-is, apjjear t<i have 
a marked capacity for ju'rial infection. Evidence concerning other ir.'-pinitory 
infectimis is much less clear. We have no knowledfie as to what percciii'i^es of 
colds, diphtheria, stn-pt«K-occal «li-ea'e, nienintritis, ]uieumonia ami tuherctjlo.sis- 
an* accpiin'd hy hn-athini; in the infectiotis apents and wh.-it percentafte.s occur 
as a ix'sult of other means of inoculation. Such knowledfje is of the ^mate-st im- 
portanc(* in jtlanninK mea-sunes for the control of these disr-.-ises. 

The concent nition of large numbers of peisojis in Army camps during the war 
afforded an unusual opjtortunity f<»r the .-.tudy of some of the.se j)rol>Iems. .My 
a.s.sociates and I had the good fortune to ser\'e on the C'ommis,sion on Air-Honttj 
Infcctioius’ which oj)enited tinder (he I*. S. Army ICpidemiological Iloanl, I’ni- 
vontivo Medicine Service, (iflice of (he. Surgeon (lener.tl. While tlie main pur- 
pose of (his Coinmis.sion was the development of methods for the control of acute 
infections of (he respir.vtory (met it became api^arent very t-arly that much moi-e 
knowledge concerning the. mechanism tif tninsmission tif such di.sea.ses would 
have to he obtained before effective means of control could be devised. Effort 
was concentmted jirincipally on one infectious agent, namely, the hcmob'tic 
streptococcus since it was felt that (his micnxirganism, by virtue of its oharac- 
teri.stic colonies on blood agar and its «lifTeren(iation into a number of di.stinct 
serological types, offered unique opportunities for tracing its spre.ad from person 
to pemon. furthermore., the jirevalence and seriousnc.^.s of (his disease during 
both war and peace times constituteil another reason for its intensive study. 


I Iron) the Dcp.-irlnicnl of Moiicine, fiiiver.sity of (tiiioigo, Cliicngo, Illinois. 

-I resented before the Medie.-il .‘'cetioii at the -Igiid annual inectinp of the National 
Tuhereulosi.s A.ssoeiation. HnfTalo, New York, .lunc 12, HUG. 

’ In addition to the author (15ireelor of the Coinniis.sion) ineinher.s who participated ac- 
tively in the inve.stiRations carried out from HU2 to lOlO were Dr. Clayton G. Loosli, Dr. 
Morion IlanihurKer, .Jr. (Field Direetor), Dr. Theodore T. Puek, Dr. Henry M. Lemon and 
Mr. Henry \Vi.se. Other eonsiilting inemhers were Dr. tVilson G. Smillic, Dr. C. Phillip 
Miller, Dr. Jo.«ci)li Stokc.s, .Ir., and Dr. William F. Wells. 
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RELATIOxVSinP BET\^T3ExV AIR-BORXE HEMOLrac STREPTOCOCCI .VXD 
STREPTOCOCCAL IXFECTIOX^ 

TJie work of Cruickshank (1) in England; who found that the t3'pes of liemo- 
bdic streptococci infecting burns were the same as those present in tlie air and 
the throats of certain of the ward patients, laid the foundation for recent de- 
velopments in this field. I^Oiile it seemed likely that the same relationships 


KIND OF WARD 
MEASLES 


GERMAN MEASLES 


GERMAN MEASLES 


COMMON 
RESPIRATORY 
DISEASE 

Fig. 1. Relationships between the prevalence of different types of hemolj'tic streptococci 
recovered from the air of hospital wards and the incidence of streptococcal infection caused 
by these t 3 'pes. 

The numbers at the right-hand end of the different columns indicate types of strepto- 
cocci. The several different columns are represented variouslj' in order to distinguish be- 
tween these streptococcal types. 

(Reproduced through the courtesy of Dr. Aforton H.amburger, Jr., and the 
Journal of Infectious Diseases.) 

would hold in respect to the spread of hemob'^tic streptococcal infection of the 
respiratory tract one could not, in the absence of definite ewdence, assume that 
such was the case. Studies bj’' Hamburger and associates (2) of certain episodes 
of cross infections vitli hemol 5 '’tic streptococci in Ai’m 3 '' hospital wards housing 
common respirator 3 ’’ disease protdded most informative data on the relation- 
ship between air-borne streptococci and cases of streptococcal disease. Cultures 
of the air^ in such environments revealed the presence of those streptococcal 

* Several methods were employed for quantitative bacterial sampling of the air: (a) the 
Aloulton sampler (3) which utilized atomization of sterile broth to trap the bacteri.i in 
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tY 5 H\< cmiviii}; infct'tinn and. furthennun*. when Midi iiifc'rtions wen* canned 
by M'vond dilTojrnt tyja*.-. (lip imalomiiiant .•ijr-hurnc .strcplnnua’iis was fmiiid 
toboof till’ Mvine typ<'a< that ranMUKtlK* lant<‘.-.( nniniH'f of iiift'ctions. 'J'Iu'M' 
n-laliojij-hipv an' i-hown in hunn' 1 taken from llainbnrKcr’s ))ajH'r. Stnd- 
ii',-; in Anny batrad;< ^ho\vl•^! the Mtnn' av'-odation between the pn>valenee of 
certain tyjv." of air-borne etn'ptia'orei and the oeeurrenee of infeelion due to 
tlu'M' typcA (ii). 


.<ofttei‘s or Atn-itOHN't: .‘irnri'Toeocei 

The primary Mtun-e of nvpinitory path(^;ien< is. of eoin>e, the infeet<'d patient 
or carrier, but stuilies by certain ICnulisli and ('anadian itivc'-'-tifintoiv^ (It, 7, S) 


nt»'*C'>.'t7tc stnEPtococci ficcC'^ERfn rnot.’ thl mp 
cr A rH.‘.F.Yf;C.»7!S — TO!isiLt,ni*"- wapd 



mite CUICT 


repot' rre-o 'itotc': 

Jft'r Ot'OCit) 


wt-t-D suit 


prt>5 Dtiric 


made 


rn:.2. l’hot(icniiili**<'f I'littal apar pljitesinniie from Itaclcrial jiirsarnplctt ia a wiinl duriiiK 
varyinp ticprces of arliviiy. The .vin'jil'natcei sliown ia (‘iirli plate represent only !i small 
percentace of the total luimlier reeovereil from the 10 riihie feet of tiir ilrawn throiiph the 
coIleeliiiK broth. 

(I’ultlished Ihrotiph the courtesy of I)r. Morton Ilandmrper, Jr., who eolleeled I hese data.) 

.showed that .such di.«cai.se aKcnls :i.s hemolytic .streptococci aecumulato in lied- 
clothc.s and floor dust which tict a.s secondary roservoirs from which they are 
dispersed into the air. Our inve.stigalion.s iii ward.s hotising palicnt.s suffering 
from infcction.s due to tlic hcmoh'tic .streptococcus corroborated thc.se earlier 
findings (5). A direct tissociation was found to exist between rvard activities 
and the relative mmibers of hemolytic streptococci recovered from the air. The 
effects of .sweeping the floors and making the beds are .shown in figure 2 b 3 ' pilot o- 
graphs of blood agar plates of a series of four air culturc.s taken in sequence. 


measured quantities of air drawn throuph the atomizer; (b) the bubbler sampler devised by 
Lemon (4), a rehitivelj' simple deviee which was operated by bubbling air at a very rapid 
rate tlirougli sterile broth; (c) bloed agar settling plates. 
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Further studies revealed the fact that it often takes only a few horns to seed 
the cnvii onment heavily with streptococci. This brought importantlj’' to the 
foie the Question as to how the patient contaminates his surroundings. It is 
usualh" assumed that coughing, sneezing and talking constitute the principal 
means of e.xpclling respiratorj' pathogens. TJiese activities are undoubtedly 
im])ortant in the process and may in certain diseases constitute the chief mecha- 
nism of environmental pollution. In streptococcal disease, liowe^’er, we found 
another mode by which the infectious material is conve.ved from source to ex- 
ternal objects, namely, contamination of the hands by bloning the nose and han- 
dling the nose and mouth. 



I 2 3 

Fig. 3. Photographs of blood agar plates made by inoculating aliquots of nutrient broth 
in which the nasal carrier washed his hands. 

1 . Culture before washing. 

2. Culture immediately after scrubbing hands thoroughly with so.ap and water and rins- 
ing in alcohol. 

3. Culture after blowing nose. 

(Reproduced through the courtesty of Dr. Morton Hamburger, Jr., and the 
Journal of Infectious Diseases.) 

STREPTOCOCC.VL CONT.VMIK.\TION OF ENVIRONJIENT BY S.VUV.V 
AND NASAL SECRETION 

In an investigation of this subject by Hamburger and associates (9) it was 
observed first that certain patients contaminated their environment to a much 
greater degree than did others. A search for the prmcipal reservoir of strepto- 
cocci in the upper respiratory tract of patients with tonsillitis and scarlet fever 
was centered initially on the saliva and, while it was found that the saliva of such 
patients frequentlj’’ contained veiy large numbers of hemoljdic streptococci, 
the streptococcal content of the individual’s saliva could not be correlated con- 
stantb'' uith the degree of emdronmental contamination. It was then discovered 
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that patients or asymptomatic carriers who harbored hemolytic streptococci 
in their noses regularly dispersed very much larger numbers of streptococci into 
their surroundings than dbd those with these microorganisms present only in 
the mouth and throat. 

Observations on modes of dispersal of streptococci in a large number of nasal 
carriers showed that blowing the nose caused the extrusion of the greatest num- 
ber of streptococci (10). Quantitative cultures of handkerchiefs after a single 
nose blow not infrequently yielded as many as 50 million to 100 million strepto- 
cocci. Furthermore, marked contamination of the hands occurred during the 
process. Cultures of a nasal carrier’s hands which had been sterilized with al- 
cohol beforehand, yielded thousands to millions of streptococci after the nose 
blow (figure 3). 

Sneezing into a handkerchief held close to the face hkewise resulted in the re- 
covery often of large numbers of streptococci but usually not as many as ob- 
tained from the nose blow. Coughing on the other hand produced a relatively 
few small ejection of streptococci. 

The nasal carrier not only contaminates his oum person and immediate en- 
vironment but is capable of transmitting streptococci both directly and indirectly 
to others. In a series of handshaking experiments carried on by Hamburger 
(11) it was found that nasal carriers transferred to non-carriers hundreds to 
thousands of hemolytic streptococci through a simple handshake. The highest 
number recovered from the hand of the recipient immediately after the handshake 
was 48,000. On the other hand, individuals carrying hemolytic streptococci 
only in the throat failed to transmit the microorganisms in this manner. 

SPREAD OF INFECTION BY NASAL CARRIERS OF HEMOLYTIC STREPTOCOCCI 

Additional evidence that the person who disperses large numbers of hemolytic 
streptococci into his environment constitutes a dangerous carrier was obtained 
from an epidemiological study of a number of streptococcal infections occurring 
in hospital wards and barracks (12, 13). With rare exceptions these cases were 
traced to a nasal carrier of the type streptococcus causing the infections. In 
certain instances the number of persons infected in rapid succession amounted 
to a small epidemic. In this same study (12) Hamburger describes an acute 
hospital epidemic of type I hemolytic streptococcus infection affecting 150 
patients which was traced to a cold-food handler. This individual was found to 
be a nasal carrier of type I hemolytic streptococcus from whose hands were 
cultured millions of streptococci, 

DISPERSAL OF RESPIRATORY PATHOGENS INTO THE AIR BY SNEEZING, 
COUGHING AND TALKING 

Studies on direct contamination of the air by various respiratoiy actirdties 
carried out by a number of workers in this field have shoum that sneezing is the 
most productive of dissemination of bacteria (14, 15, 16, 17). Coughing is less so 
and talking and laughing result in the ejection of relatively few droplets. The 
bulk of the material ejected in coughing falls quickly to the nearest surface. 
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The same is true of the droplets dispersed by talldng and laughing. However, 
the menace of the particular respirator 3 >- actiwty in the transmission of air-borne 
disease depends on the locus of the pathogenic agent and the frequency of the 
acthuty. TiTiile the sneeze in hemolj’tic streptococcus carriers results in the 
aerial dispersion of large munbers of these microorganisms, the cough produces 
very few streptococcus-containing droplets (17). This difference r.nn be readilj’’ 
accounted for b}’’ the fact that the bulk of the streptococcus-containing saliva 
is in the front of the mouth where the atomization of the sneeze takes place, 
while the atomization of the usual cough occurs chiefly in the larjTix which prob- 
ably contains few or no streptococci. In pulmonarj’’ infection, on the other 
hand, it seems most probable that coughing is far more productive of en\aron- 
mental contamination than sneezing quite aside from the relative frequenc}’’ of 
the two activities. 

SURVrVAl. OF RESPIRATORV PATHOGENS IN THE ENVIRONMENT 

Studies by the Commission on Air-Borne Infections brought out the finding 
that the hemol 3 ’’tic streptococcus will survive for relatively long periods of time 
on contaminated objects (6). Blankets taken from the beds of patients harbor- 
ing hemolytic streptococci and cultured after four months storage still exliibited 
considerable numbers of these microorganisms. Furthermore, as one would 
expect from this finding, the degree of contamination of bed-clothes mcreases 
with the time of exposure. liTiile the pneumococcus has been found in nable 
state in floor dust weeks to a month or more after dispersal from a patient (IS) 
the failure to culture this microorganism from bedding of pneumococcus carriers 
or patients (19) suggests that its survival outside the body is usually of brief 
duration. Influenza virus dried on fabrics or glass has been recovered under 
certain conditions a week or more after the experimental contamination of such 
objects (20). The length of time this virus will sundve outside the body has 
been found to depend principally on the relative humidit 3 ' — low humidity 
favoring long survival (21). By far the hardiest of the common respiratoT 3 ’' 
pathogens is the tubercle bacillus. Its well known capacity for survival outside 
the body under conditions lethal to other microorganisms points to the secondaTj'- 
reseiv’-oirs as having unusual significance in pulmonarj’- tuberculosis. 

CONTROL MEASURES 

On the basis of the knowledge acquired concerning distribution into the en- 
vironment of a given respiratorj’- pathogen, namelj’-, the beta hemolj’tic strepto- 
coccus, it has been possible to undertake the investigation of appropriate control 
measures. Our studies of aerial contamination in Army hospital wards and 
barracks (5) indicated that the major source of hemolj’tic streptococci was from 
floor dust and bed-clothes. Earlier work by English investigators, especially 
that of Van den Ende, Thomas and associates (6, 7), and more recent obsei^’a- 
tions by ourselves (5, 22) showed that liberation of microorganisms from these 
secondaiy reservoirs could be greatlj’- reduced bj’- the application of oils. 

Oiling floors: Light paraffin oil applied directlj’- to soft wood floors was found 
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to be most effective in preventing dispereal of bacteria into tbe air during sweep- 
ing. A single application, to floors previously scrubbed and dried, was found to 
exert effective dust holding properties for at least six months even in areas where 
the floors received heavy traffic. Such floors were kept clean by mopping with 
water only, as soap soon removes the oil. For smooth, non-porous floors, oiled 
sawdust,® an oUed mop or a 10 per cent watery emulsion of the T-IE oil emulsion 
(23) described below was foxmd to work practically as well. On linoleum or other 
highly polished floors care must be taken not to apply more than a thin oil 
layer, otherwise it will become slippery. A compound consisting of urea 5 per 
cent, Ninol 2 per cent and Eoccal 0.1 per cent makes a non-slippery film on the 
floor which is just as effective as oil and in addition is bactericidal (5) . Applica- 
tion to smooth floors must be made daily. 

Oiling bedding and other fabrics: A satisfactory oil emuirion devised by Puck 
and associates (24) for treatment of bed-clothes, conasts of a highly purified 
mineral oil 87 parts and Triton 13 parts. The latter ingredient is a detergent 
which produces a fine stable emulsion. This treatment is incorporated into 
the laundry process by means of adding to the third linse water sufficient T-13 
oil emulsion to make a 2 per cent oil-in-water emulsion. Following the regular 
laundry procedures of extraction and drying, the blankets and other clothes 
contain approximately 2 per cent of oil by weight and are indistinguishable 
from regularly laundered clothes e.xcept for an added softness and in the case of 
blankets increased warmth. The process w’hen carried out properly involves 
no increased fire hazard. Preliminaiy patch tests ndth the emulsion had shown 
no skin reaction and observations b 3 ’’ members of the Commission on Air-Bome 
Infections on the use of such treated bed-clothes, night-clothes and undergar- 
ments on thousands of soldiers and hospital patients, including babies, have re- 
vealed not a single case of skin irritation attributable to the oiled material. 
Extensive research by Loosli and coworkers (25) under field conditions has sim- 
phfied the oiling procedure to a point where any laundrj’- can carry it out easily 
and inexpensively. 


EFFECTS OF OILTNO BEDUINQ AND FLOOBS 


1. On the badcrial content of the air: Studies carried on in a large number of 
Army barracks and Army hospital wards showed that oiling of floors and bedding 
brought about a reduction in the aerial content of both pathogenic and non- 
pathogOTic bacteria amounting to as much as 90 per cent during periods of great- 

*^^ 1 ^ number of streptococci and total bacteria cultured from 

oiled bedclothes was reduced bj' about the same percentage.® 

i'ho r^ults of instituting the oiling procedures in a Chilian hospital (the Chi- 
cago L\ing-ln Ho-spital, TJmversity of Cliicago Clinics) of 180 beds during the 


dnwnwvSlsr tborougldy into one hundred pounds of fine 

‘ lA'inonV jucthod ofculturinR bedding was employed (4). This consisted in subslitiif im- 
lunnci 111 till .an.e manner .ns ,n %'ncuura cleaner. ^ 
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months of Fobninry to IVIay, 19-lG, arc shown in figures 4 and 5 . During the 
month of Januarj', previous to oiling, cultures of the air were taken over a period 
of t wo hours on two separate days in each of the areas shown in the charts. Each 
column represents the average of about 8 separate cultures. Beginning in Feb- 
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Fiq. 4. Number of bneferia per cubic foot of nir. Reduction in the b.nctcrial content of 
the air us a result of application of oil to environment. Air-borne bacteria collected by the 
bubbler sampler. 
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Fig. S. Number of bacteria per settling plate c.xposed for one hour. Reduction in the 
bacterial content of the air as a result of application of oil to environment. Air-borne 
bacteria collected on blood agar plates. 


ruarji- all articles of everj’’ sort coming to the hospital laundry were oil treated 
vdth the exception of the personal clothing of internes and nurses. Earlj’’ in 
March, three weeks after all the clotliing had gone through the laundiy at least 
once, a second series of air cultures were made in the same spaces and under as 
nearly the same conditions of activity as those of the first cultures. 
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It will be noted that the pcrcontago reduction of air-borne bacteria brought 
about bj' oiling was greatest in the rooms containing 4 patients and least in the 
single bed rooms." This was shown both bj’’ the settling plates which collect the 
larger bacterial particles and b}' the broth bubbler sampler which selects the 
smaller ones. The latter de^^cc provides a measure of those bacterial particles 
which remain suspended in the air for relatively long periods. In the nureery, 
where the bacterial count was lowest initially, the reduction after oiling was ver}'- 
slight. 

During the pre\dous summer a series of bacterial air samples were taken in 
approximately the same areas as those shown in the two graphs.* While the 
counts were much lower than those secured in Januarj’’ before oiling they were 
not as low as the counts made during March following the institution of oiling. 
Thus, even the increased ventilation from open windows was not as effective in 
reducing aerial contamination as was oiling. 

2. Effect on incidence of aailc respiratory disease: Results of oil treatment of 
li^^ng quarters and hospital wards on the incidence of acute respiratory infections 
can be considered as yet onl}’- preliminar}’^ but certain obseivations suggest a 
beneficial effect. A stud}’’ by Wright, Cruickshank and Gunn (26) of the oc- 
currence of streptococcal infection in children’s measles wards showed that the 
incidence of these cross infections in the oiled ward were only one-third of the 
number occurring in the control, non-oiled ward. Loosli and associates (27, 19), 
investigating the effect of oiling floors and bedding in a large number of Army 
barracks, found that the incidence of acute respiratory infections (about half of 
which were due to the hemolytic streptococcus) in the oiled areas Avas about 50 
per cent of that occurring in the control barracks. On the other hand, oiling 
does not seem to be as effective in the case of non-bacterial respiratory infections. 
A joint study by the Commissions on Acute Respiratory Disease and Air-Borne 
Infections in an Army camp in the South (22) brought out the finding that, wliile 
during the period of relatively Ioav incidence of respiratory infection fewer cases 
occurred in the oiled barracks than in the unoiled, Avhen the respiratory disease 
season was at its height there was no statistical difference in the number of 
cases arising in the tAvo areas. The great majority of these infections were of 
non-bacterial etiology. 


AERIAIi DISINFECTION 

Available evidence suggests that, under some conditions, contamination of the 
air Avith respiratory pathogens is due largely Or principally to fine droplets ex- 
pelled by the diseased individual, particularly those patients suffering from cer- 
tain virus infections of the respiratory tract, for example, the common cold, 
influenza, chicken pox and others. In such circumstances disinfection of the 

’’ No pathogenic bacteria were recovered in this study but it has been the general experi- 
ence of those working in this field that when pathogens do appear in the air their relative 
numbers parallel the rise and fall of the total bacterial count. 

* We are much indebted to Dr. Clayton G. Loosli for planning and supervising this part 
of the investigation. 
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air would appear to provide an added and possibly the most important means 
of controlling the transmission of diseases of this type. Ultraviolet radiation 
employed in special situations has been shoum to be effective in reducing the 
incidence of certain forms of respiratory infection (28, 29, 30). Disinfection of 
the air with germicidal vapors, particularly triethylene glycol, offere another 
possibility in this field. While manj’’ data are available on the bactericidal and 
viricidal properties of triethylene gtycol vapor for air-borne respiratoiy pathogens 
(31, 32, 33), studies on the utilization of this means of controlling the spread of 
respiratory diseases are as 3 ’-et too few to more than indicate promise (34). 
The extremely minute amounts of trieth 3 dene glycol required to produce a highly 
germicidal atmosphere, combined ndth the facts that such an atmosphere is in- 
distinguishable from ordinary air, is completely harmless and can be main- 
tained indefinitely, indicate the worthwhileness of further studies on the applica- 
tion of this method to the control of air-borne infections.® 

IMPMCATIONS FOR THE CONTHOI. OP TTJBERCUI-OUS INFECTION 

Since this meeting is devoted to the subject of tuberculosis it would seem 
appropriate to inquire how the above described findings ma 3 ’- be related to the 
problem of controlling the spread of tuberculosis by the air-borne route. While 
it has not been possible, for various reasons, to secure the same detailed informa- 
tion concerning distribution in the environment of tubercle bacilli as has been 
obtained in the case of the hemobdic streptococcus, sufficient information is 
available to indicate the direction in which control of certain emdronments can 
be most profitably instituted. It has been long known that patients with open 
pulmonary tuberculosis cause extensive contamination of their surroundings, 
especially floor dust, bed-clothes and clothing and furthermore, that such 
tubercle bacilli can be dispersed into the air from these secondary reservoirs in 
which they may survive for considerable periods of time (35, 3G) . Recent studies 
by Duguid (37) have contributed further data on environmental contamination 
caused by coughing of patients with positive sputa. By exposing glass slides 
before the mouth of a patient made to cough six times he was enabled to count 
both the number of droplets ejected and the number of tubercle bacilli in each 
droplet. Droplets containing tubercle bacilli were ejected b 3 ’’ 10 of the 20 pa- 
tients studied. Individual droplets contained as many as 40,000 bacilli. Of the 
410 droplets produced by 120 coughs, 36 were infected. Cultures of the throats 
of these patients before coughing revealed the presence of tubercle bacilli in the 
throat secretions of 15 of the 20 patients. Similar cultures of the anterior 
mouth secretions 3 ’ielded 10 positive cultures. 

Since the bulk of cough droplets are large and fall quickly to the nearest sur- 
face and since the principal respiratoiy activity of the tuberculous patient is 
coughing, one would expect that the chief source of air-bome tubercle bacilli 
would be from the secondary reservoirs of bed-clothes and floor dust. Disperal 
of small infected droplets by sneezing is also quite possible in view of the fact 

> This present status of the use of triethylene glycol for serial disinfection and the preven- 
tion of air-borne infection has been reviewed in a forthcoming paper. 
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that the tubercle bacilli arc present in the mouth secretions as sho^^•n by Duguid 
(37) and others (38). Furthermore, contamination of the hands by infected 
saliva may well play a rOlo in the transmission of tubercle bacilli to the immediate 
enviromnent and possibly to other individuals. These considerations would 
indicate the usefulness of oiling procedures for controlling the aerial dispersal of 
this pathogenic agent particularly in hospitals and sanatoria where bed-clothes 
and floor dust probably constitute its princip.al sccondarj' reservoir. 

Wlietlier or not disinfection of the air by plij-^sical or chemical means could be 
employed advantageously as an added measure for controlling the transmission 
of tuberculous infection in human beings c.annot bo predicted in the absence of 
pertinent information. It has been shown that air-bomo tubercle bacilli are 
killed by exposure to sufficient ultra\nolet radiation and that under certain con- 
ditions animals may be protected against air-bome tuberculosis bj' ultraviolet 
irradiation (Lurie (39)). 

We have not tested the effect of glycols on tubercle bacilli cither in the test 
tube or in the air. Potter (40) has reported that both propj'lene glycol and tri- 
ethylene glycol exert a lethal effect on bo\nne tubercle bacilli in vitro. If this 
obsen’ed killing action on tubercle bacilli in vitro is of the same nature and degree 
as that produced bj' glycols on other respirator}’- pathogens then one might 
expect, from the parallelism wliich we have found between the bactericidal action 
of glycols in vitro and their lethal effect in the air, that under appropriate condi- 
tions tubercle bacilli suspended in droplet form in the air would be killed by 
propylene and trietbylene glycol vapors. 

DISCDSSIOK 

It is quite ob^dous from the foregoing presentation that the meagemess of our 
knowledge concerning air-bome infection makes it ven,’- difficult to devise and 
apply appropriate measures for controlling the various diseases of the respira- 
tory tract. In most cases so little study has been given to the possibility of 
aerial transmision that information on this subject is virtuall}’- nonexistent. 
While clinical e\idence suggests that the infectious agents of a number of the 
respiratoiy^ diseases are carried through the air, their presence in the atmosphere 
has not been demonstrated, except in a few instances. Even in those few in- 
stances little attempt has been made to determine the actual quantity per unit 
of air. Amother matter of first importance is the mode of dispersal from the 
infected indiAodual. ''ATiether the pathogenic agent floats in the air as droplet 
nuclei or is dispersed in larger particles from secondary resenmirs depends on the 
manner in which the infectious secretion leaves the body. linowledge as to the 
time of sundval of the infectious agents in the en-vironment under different at- 
mospheric conditions would likewise pro-vide most valuable indications for meth- 
ods of control. 

At the present stage of development of this field, dust suppressive measures 
would seem to offer the most readily available means of j controlling the spread of 
those diseases whose infectious agents tend to accumulate in the en\’ironment. In 
order to secure the maximum effect from the oiling procedure all washable fabrics 
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should be treated. In an hospital ward this includes the patients’ clothing, 
pajamas, bathrobes, handkerchiefs, etc. Since dust particles collect on any 
horizontal surface such areas should be oiled as well as the floor. It should be 
kept in mind, however, that while proper^'- applied dust control raaj^ bring about 
an adequate reduction of air-borne pathogens in certain situations, other con- 
ditions vdll most likeb’’ require aerial disinfection as well to approach the desired 
result. 

Another source of air-borne infection in hospitals has been pointed out fust 
by WilUts and Hare (S) and more recently by Bourdillon and Colebrook (41), 
namely, infected surgical dressings, TWiile much of the danger from remoring 
contaminated dressings can be avoided b 3 ’^ using a special room for the purpose, 
the need for forced ventilation to rid the air of pathogens between di’essings is 
sti’essed by the latter authors. It would seem possible that the use of oiled dress- 
ings on infected wounds might offer an effective means of controlling aerial 
contamination from this source. 

SUMMARY 

Tliis communication consists mainly of a summarj^ of certain phases of the 
work carried out b 3 ’’ the Commission on Air-Borne Infections, U. S. Arm 3 '' Epi- 
demiological Board, during the 5 ^ears 1942-1946. The studies were directed 
principal!}’’ toward an elucidation of the mode of dispemal and spread of the 
hemobdic streptococcus which lends itself uniquel}’ to an inquir}’ of this kind. 
In support of the r61e pla 3 ’’ed b 3 ’’ the air-borne route in the transmission of this 
disease was the finding of an association between the prevalence of certain t 3 ’pes 
of streptococci in the air and the occurrence of infection due to those t 3 ’pes. 
The number of air-borne hemobdic streptococci was found to depend chiefl}’ 
on the degree of environmental contamination nith this microorganism and the 
kind and amount of actmty witliin the occupied space. The largest numbera of 
streptococci were dispersed by persons harboring these microorganisms in their 
noses and since such persons have been found to be the principal agents in the 
spread of streptococcal disease they are to be regarded as dangerous carriers. 
Contamination of his surroundings, bed-clothes, floor and air, by tliis t 3 ’-pe of 
carrier was found to be due principall}’’ to bloiring tlie nose, sneezing and handling 
nose and mouth. 

Measures instituted for the control of aerial contamination and the spread of 
streptococcal infection consisted of oiling floore and bedding to prevent dispersal 
of the bacteria in the air from these secondary reservoirs and the use of tri- 
ethylene glycol vapor for disinfection of the air. 

The bearing of the results of these studies of streptococcal infections on air- 
borne transmission of other diseases of the respiratoiy tract is discussed. The 
appropriate means of control depend chiefly on the manner in which the particu- 
lar infectious agent is dispersed into the emdronment and its length of sumval 
outside the body. Especial consideration in this connection is given to pul- 
monary tuberculosis. 
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SUMAniO 

EsUa comunicaciou consiste prlncipalmcnlc cn un siinmrio clc ciertas fases dc 
la labor llcvada a cabo por la Comisiuu dc Infccciones Aerogenas del Consejo 
Epidcmioldgico del EjCrcito dc E. U. A., durante los anos 1942-194G. Los 
esludios ?c cncaminaron principalmcntc a dilueidar la forma de dispersidn y 
propagacidn del cstreptococo licmoUtico que cs cl que sc presta mils quo ningun 
otro a un cstudio do cste g&ioro. Apoyd cl papcl desempeuado por la via 
aerdgena cn la transmisidn dc dicbo cstado cl hallazgo dc asociacidn entre la 
ocurrcncia de ciertos tlpos dc cstrcptococos cn cl airc y la aparicidn de infcccidn 
debida a csos tipos. El niimcro de cstrcptococos hcmollticos aerdgenos de- 
pendid principalmcntc de la intcnsklad de la contaminacion del medio ambiente 
por dicbo microbio y do la clasc c intensidad de la actividad cn cl cspacio ocupado. 
Las mayorc? cantidades dc cstrcptococos fueron csparcidas por personas que 
alojaban csos microbios cn la nariz y como las mismas ban resultado ser los 
principalcs clcracntos cn la propagaeidn dc lasestrcptococias, debe considerarselas 
como portadores pcligrosos. La contaniinacidn del medio ambiente, la ropa de 
cama, cl piso y cl airc por los portadores de esc gdnero resultd deberse principal- 
mentc a sonarse, cstomudar y manipular la nariz y la boca. 

Las providencias utilizadas para combatir la contaminacion adrea y la propa- 
gacidn de las cstrcplococias consislicron cn cl accitado dc los pisos y la ropa de 
cama a fin de impedir la dispersion de las bactcrias cn cl airc desde csos rcservorios 
sccundarios y cn el empleo dc vaporcs de trictilcno-glicol para desinfcctar el aire. 

Disciitese la relacidn del resultado dc cstos cstudios dc las cstreptococias con 
la trasmisidn adrea dc otras enfermedades del aparato respiratorio. El medio 
apropiado de lucba depende principalmcntc dc la forma cn que se disperse en el 
ambiente el agentc infcccioso dado y la duracion de su sobrcvivencia fuera del 
cuerpo. En estc sentido se ba concedido atcncidn particular a la tuberculosis 
pulmonar. 
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EXPERIMENTAL AIR-BORNE TUBERCULOSIS AND ITS CONTROL*-® 

s 

MAX B. LURIE 

In our studies on the nature of native and acquired resistance to tuberculosis 
we have used air-borne contagion as a tool of anatysis. Following are the high- 
lights of some of the results obtained. 

THE EOTJTE OP INFECTION IN NATHRALIiY ACQUIRED TUBERCULOSIS 

OF THE GUINEA PIG 

In tuberculosis of guinea pigs acquired bj’’ contact with tuberculous animals 
under conditions permitting the entrance of tubercle bacilli both by way of the 
alimentary and respirator}’’ tracts (1), the t 3 ’pe of lesion produced depends on the 
relative intensity of e.xposure to infection by one or the other channel. With 
the gradual increase in the intensity of exposure to alimentaiy infection the dis- 
ease becomes more and more completely enteric in origin. With the gradual 
elimination of exposure to alimentarj’- infection tuberculosis is more and more 
completely engrafted through the respirator}’’ route. In the first instance the 
mesenteric and cendcal nodes are markedly involved and the traclieobronchial 
nodes are spared. In the latter case the tracheobronchial nodes are massively 
affected and the mesenteiic and cendcal nodes are free from the disease. As is 
well kno^vn, tuberculosis characteristically leaves the traces of its progression in 
the body by the involvement of the nodes draining the portal of enti}*. 

Air-borne contagion of tuberculosis in on anwial room: If noimal guinea pigs or 
rabbits are placed in indixddual cages in a room housing tuberculous animals (2) 
the exposed indiidduals acquire a tuberculosis which originates deep in the lung 
parench}’ma and is accompanied by massive tuberculous involvement of the 
tracheobronchial nodes draining the pulmonary portal of enti:}'. Tlio mesenteric 
or cendcal nodes are not affected. It is clear, therefore, that the disease acquired 
by these animals is of respirator}^ origin. IITiether tlie c.xposed indi\dduals were 
situated in immediate pro.ximity to tuberculous room-mates or at a considerable 
distance from them, the incidence of tuberculosis was the same. The infec- 
tious agent was, apparently, uniformly distributed throughout tlie room. Since 
the disease originated deep in the lung parench}'ma through the inspired air, it is 
exddent that the contagion was air-bome. 

METHOD OF STUDYING AlR-BORNE CONTAGION OF TUBERCULOSIS IN I.VnRLD 
ILS-BBITS OF VARYING RESISTANCE TO THE DISEASE 

A large manifold is separated in the middle by a fine ndre mesh screen (3). 
On one side of the screen there is a run for artificially infected rabbits which shed 

> From the Henry Phipps Institute, University of Pennsylvania, Piiiladelphi.a, Penn- 
Bylv-ania. 

’.‘tided by a grant from the Commonwealth Fund. 

’Presented before the Mcdiral Section at the ■12nd annual meeting of the National 
Tuberculosis Association, Buffalo, New York, Juno 12, iOIG. 
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the nrfttii^itioTS of :i jm-iiive tnt*t rruUn tvnrtiots. Y«-t it rnecumh*' to n fltrsvly 
pro;:nY'-ivt‘, IcK-jstirod flifcn^e ssiiirh i*; of con-ithT.sble (Jnristiots, intlitvslinf’ 
nifsrant iwi'-tatsci' to tlso proj;n--.''ios3 of the jstitssrnUy snopsiml ili"f' 2 s*-f', 

Anntisfr inbml fatnily h:si- cot3.>-i<h-r.sbh' n-.'-s.'-tniioe .■t{i;iin‘-'t fitt.nrk l>y naltiml 
air-bonic eontneion of ttib< n*iiIo'-i«, p.*; ^hov.-n by the hmt; intorY.'sl olapf-inf: !>('- 
twcon (ho iKponint: of ovptfMsn* nttd t!io ^m^ot of jt jics^itivs* (tsUfronlits ressrtion, 
but tlio aoquimi dbonK' i*; m(ii<i!y isrounvMW, tiii-^-oininnlinp its typo ;snd of hhnrt. 
(lumdon. indicnlinft little rv -iM.nnro to (ho proKn-^'-'-ion of the n;it\inslly iicquirod 
infertism. Ho.-i'-tani'o to attssoU by air-bonsc conttspiin of (ubi rrsilo.'-i.f i«, thore- 
foro. di'-iinct front n‘ 2 -iiJt:inco to the pro;:r*v^ion fjf tho ongrriftofl <li.*-‘onyo. 

77e‘ fjjrct rij c/iurmiratiov.' of nn-hnrnr tuhrrrJf hnnUt on rah!nt-t of 

hi^h and knr tvnilir. rr^ii’onrc (o l}]i' dsVrnre; Jf rribbitf; of hitth tiiifl low genetic 
rt'ftFtancc to (he tlif^r-a.>;/‘ jire pinnt!(;u3enuKly rx]ife-ed its difTerenl rxperinienta to 
incre.'icing conrentnstions of tubcrrle baeilli (-1), tho elTert of this incn'inent is 
different on isnintals of high and low mdstiinre. 'Dso cfsneentration of air-bomc 
tubercle bacilli is varied by infecting the atsinirds tised tts sources of contagion by 
different routes. Iittravennus inocsilation yield.s ff 2 Wcr nibbils whirls sbed tuber- 
cle bacilli in tbeir urine than when nibbit.snrr inoeulrsted directly into the Iddncj' 
substance, llic concentration of the inb'ctions agent can also be reduced by 
u.sing peanut .«hcll.s in,«tcad of pcxit moss a.^ beddissg for the sourcc.s of contagion. 
Tlso former do not absorb the tubercle bacilli-lnden urine !i.s well a.s tlic latter, 
and hence reduce (he nsimbor of Isiberclc bacilli-lnden parliclc.s thrown up in the 
air b}* the sources of contagion. The concentration of Issborcle bacilli in the air 
can be also reduced b}' introducing ultraviolet lamp.s in the room, sis will be shown 
later. 


It was found that increasing concentrations of tubercle ])acilli in the environ- 
ment of tlic rabbits of high genetic resistance to the disease increase the incidence 
of infection, accelerate the nrpidity of attack and affect the essential character 
of the di.sease in proportion to the concentration of the infectious agent. 
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In tho rabbits of low genetic resistance to the disease, up to a certain level, 
increasing concentrations of the infectious agent also increase the incidence of 
the disease and accelerate its onset. The character of the tuberculosis, however, 
is not affected. It remains rapidly progressive and disseminating in type. 
Beyond this concentration further increment of the air-bome contagion has no 
effect on the incidence of the disease, the rapidit}' of attack or the character of the 
ensuing disease. 

Apparatus for the study of natural quantitative air-home tulerculosis: A fine 
suspension of tubercle bacilli, free from clumps, is sprayed vdth compressed air 
through a specially designed nozzle (5). The large particles settle out quickly. 
The imisible droplet nuclei are sucked into a pipe 16 feet long, througli a chamber 
in which rabbits are exposed, by the draft action of a hot flame at the bottom of a 
chimney demised by Wells. The infected air, after its incineration in the hot 
flame, is drawn to the outside bj-' a fan. Tlie concentration of the tubercle bacilli 
in the air breathed b}’’ the rabbits is determined culturally by a modified Wells 
air centrifuge. Since the volume of air breathed by the rabbits in a given time 
can be detei’mined, and since the number of bacilli present in a unit volume of air 
is knonm, the number of bacilli to which the rabbits had been exposed is also 
given. 

It was found that the number of primary tubercles which develop in the lung 
after three to four weeks (6) is proportional to the number of bacilli in the air 
inhaled by the rabbits. These tubercles correspond to the primaiy lesions seen 
in man. However, there is great variation between individual rabbits inhaling 
the same infected air, both as to the number of tubercles developed and their 
progresaon. When rabbits of known genetic resistance are exposed to small 
nrunbem of droplet nuclei (3) the rabbits of high resistance develop a slowly 
progressive disease which is Ihnited to the portal of entry, the lung, without dis- 
semination by hematogenous or lymphogenous routes. In its essentials, the 
disease corresponds to that seen in adults and described as localized ulcerative 
pulmonary phthisis. The rabbits of low genetic reastance exposed simultane- 
ously to the same number of tubercle bacilli develop a rapidly progressive disease 
with marked lymphogenous and hematogenous dssemination. 

THE PREVENTION OP NATURAI, AIR-BOENE CONTAGION OP TTJBEECUEOSIS 

IN RABBITS 

If the droplet nuclei introduced into the exposure chamber are exposed to 
ultraviolet radiation (5), all but a few bacilli are killed after a few seconds’ 
exposure. It would foUow therefore that, if natural air-borne contagion is 
caused by droplet nuclei, that tuberculosis thus acquired should be prevented by 
suitable ultraviolet irradiation of the air. 

Accordingly the following experiment was set up (7). The room housing the 
manifold described above is divided by a solid partition extending from the floor 
to the ceiling, which also divides the interior of the manifold into two equal, air- 
tight halves. One room is not irradiated. The other room is irradiated. Ultra- 
violet lamps are placed horizontally in the space between the infected and 
exposed animals in each of the three tiers. In addition, the air of the experimen- 
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tal room as a whole is irradiated by ultraviolet lamps placed above and below this 
section of the manifold. Litter mates of the highly inbred families of high and 
low resistance are placed in corresponding positions in the contact cages of both 
rooms. The infected rabbits serving as sources of contagion are interchanged 
daily between the two rooms. Thus both the host and parasite variables are 
equalized. 

At the end of a year, 11 of the 15 contacts in the unirradiated room died of 
tuberculosis. These included rabbits of high and low resistance to the disease. 
None of the 15 litter mates of the same genetic resistance, exposed for the same 
time, to the same contagion in the irradiated rooms developed tuberculosis. 
Three additional rabbits in the control room developed tuberculin sensitivity 
without any tuberculous changes at autopsy. None of the protected rabbits 
developed tuberculin sensitivity. Only one rabbit in the irradiated room de- 
veloped a regressive microscopic tubercle. Thus a 73 per cent mortality from 
tuberculosis was eliminated by ultraviolet radiation. It is clear that the inten- 
sity of contagion obtaining in this experiment is much greater than is likely to 
occur in human life. It is probable, therefore, that imtraviolet radiation may 
control air-borne contagion of human tuberculosis. 

SXJMMAEY 

Methods of studjdng both natural and quantitative air-borne contagion of 
tuberculosis in rabbits and guinea pigs are described. The effect of the number 
of respired tubercle bacilli on rabbits of high and low genetic resistance to the 
disease is outlined. Resistance to attack by natural air-bome contagion is 
distinguished from the resistance to the progress of the engrafted disease. 

Ultraviolet light kills tubercle bacilli suspended in the air. Experiments are 
described whereby suitable ultraviolet irradiation of the air completely protected 
rabbits from an air-bome contagion of tuberculosis of such intensity which 
killed 73 per cent of rabbits of the same genetic constitution, exposed to the same 
contapon within the same period of one year. 

SOTIARIO 

La luz ultravioleta destmye los bacilos tuberculoses suspendidos en el aire. 
Los experimentos descritos muestran que la apropiada irradiacion ultravioleta 
del aire protegi6 absolutamente a los conejos contra una infeccidn tuberculosa 
a6rea de tal intensidad que matd a 73 por ciento de los conejos de lamisma consti- 
tuci6n gendtica, expuestos a la misma infeccidn durante el mismo periodo de un 
aiio. 
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DISCREPANCIES BETWEEN CLINICAL-RADIOLOGICAL 
AND BRONCHOSPIROMETRIC FINDINGS^ 

RATiL F. VACCAREZZA, ALFREDO LANARI and ALBERTO SOUBRiE 

The separate examination of each lung, which at one time was the most sought 
after achievement in the study of the functional capacity of the respiratory sys-^^ 
tem, is now a well establislied practice. The usefulness of this method in sohdng 
certain problems of respiratoiy phj’^siopathologj'^ was demonstrated by Jacobaeus 
and co workers, who were the first to establish; (a) the normal functional value 
of each lung (1); (6) the percentage of blood circulation in each lung under 
normal and pathological conditions (2); (c) the influence of postural changes 
(2); (d) the possibiiit 5 ’' of one lung compensating for the lost function of the 
other (3); and (e) the changes in ventilation produced by the impaired output 
of carbon dioxide (4). 

Further studies in this field have been carried out at the Department of 
Tuberculosis of the Faculty of Medicine of Buenos Aires, vuth the following 
results: the identity between alveolar and residual ah has been established (5); 
atelectasis has been produced by the asphation of residual ah (6),- the alveolar 
ah of each lung has been studied in normal and pathological cases (7); the volume 
of ventilation and of oxygen consumption of each lung has been determined and 
correlated with postural changes (8), and the cardio-pulmonar}’- movements 
have been studied in each lung (9). 

Several papers have been. pubKslied in the United States dealing with the 
valuable clinical data obtainable from bronchosphometric e.xaminations (10, 

11, 12). MTiitehead and his associates (13), as well as Wright and Woodruff 
(14), have confirmed the earlier wmrk of Jacobaeus, concerning the chculation 
of each lung and the possibility of the function of one lung being taken over by 
the other. 

In this paper, wliich is of a purely clinical nature, we wish to stress certain 
unexpected results obtained in our study of the functional capacity of separate 
lungs. The cases mentioned have been chosen from over 420 broncbospirometric 
examinations performed between 1939 and 1945. 

In all these cases intubation was performed with Gebauer’s, and occasionally 
with Zavod’s, catheter (15). It is reassuring to note that, in the five years that 
have elapsed since we began doing these intubations, only two accidents have 
occurred both due to pantocain intolerance, and they were not of a serious 
nature. 

In an insignificant number of cases a transitory’- increase was noted in such 
sjunptoms as cough and expectoration. Intubation was not performed m 
patients with obvious larjugeal lesions, in those in wiiom the pulniona-Q' lesions 
w’cre deemed to be veo’’ active, or in patients who had suffered a recent heraop- 

> From the Cdtedra de Patologia y CHnica de la Tuberculosis. Facultad de Cioncias 
Mfidicas, Avda. Vdicz Sarsfield 405, Buenos Aires, Argentina. 
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tysis. Great care was taken in the examination of patients nith asthma, 
because asthmatic attacks may easily be precipitated by intubation. 

Brief summaries are presented of 15 patients in whom the bronchospirometric 
findings are in disagreement. •R’ith the clinical and radiological impressions as to 
the functional capacit5>’ of each lung. 

A brief comment follows each case report in which an attempt is made to 
explain the reason for these apparentlj’^ paradoxical findings, and in which the 
clinical implications are stressed. 

CASE REPORTS 

Case 1: E. P., female, age 25. Register No. 201. Extensive fibrocaseous pulmonary 
tuberculosis, with excavation of the left lung. 

Roentgenological findings (29/5/44): Costodiaphragmatic and mediastinal pachy- 
pleuritis. Right lung: a few small conglomerated nodular lesions near the base. Left 
lung: disseminated nodules, large and small, especially in the upper and middle zones, 
vith an irifraclawcular cawty (figure 1). 

Spirometry (14/6/44): Breathing reserve- reduced (61 per cent). O.xygen saturation 
of arterial blood satisfactory during modeiate exertion. 

Bronchospirometry (S/S/44) : 

Right Lung Left Lung 

Minute volume of ventilation 6,900 cc. 5,800 cc. 

O.xygen consumption 145 cc. 113 cc. 

Ventilation equivalent 4.7 It. 5.1 It. 

Summary: Normal functional relationship between the two lungs. O.xj^gen intake of 
the right lung is 57 per cent and that of the left lung is 43 per cent. 

Comment: The bronchospirometric examination was carried out to find out 
whether it was feasible to perfoim surgical collapse of the left lung, because an 
intrapleural pneumothorax was considered impossible due to the presence of 
pleural adhesions. The results show that the functional relationsliip between 
the two lungs was unaltered, notudthstanding the extensive lesions of the left 
lung. The thickening of the right basal pleura explains this unexpected finding. 
The functional value of tliis lung was a definite contraindication to the proposed 
operation, because the collapse of the left lung, further reducing the respiratory" 
reserve, would almost certainly have lead to a severe respiratory" insufficiency". 

Case 2: T. P., male, 2S j'cars old. Register No. 4759. Extensive bilater.al fibrocaseous 
pulmonary" tuberculosis, more marked on the left side. 

Roentgenological findings (4/12/43): Right lung: costodiaphragmatic sinus obliter- 
ated; right mediastino-diaphragmatic triangle outlined by a dense and undulated border; 
some fibrotic strands extending from the hilum to the apex. Left lung: extensive shadow 
m the mid-zone, of a nodular, exudative nature, with a tendency to coalesce. Heart 
slightly deviated to the right. (Figure 2.) 

Spirometry (22/12/43): Good breathing reserve (S7 per cent). There appcjirs to be 
a slight degree of arterial unsaturation. 

- “Breathing reserve” is used as defined bv Courn.and and Richards (Am. Rev. Tuberc., 

1941 , 44 , 20 ). 
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Broncliospironietry (lG/12/43) : 


capacity 

Complementary air 

Supplementary air 

Minute volume of ventilation 

Oxygen consumption 

Ventilation cciuivalcnt 


Luns 
l,2‘2:i ce. 
2G9 cc. 
GOl cc. 
5,200 cc. 
121 cc. 
•1.2 It. 


J.un<; 
1,3GS cc. 
.393 cc. 
G12 cc. 
5,000 cc. 
22S cc. 
2.1 It. 


Summarj"; Go per cent of the oxygen intake is through the left lung. 


Comment: The decreased functional value of the right lung is explained the 
basal pleuritis and by the probable retraction of the lower lobe, with a com- 
pensatoiy distension of the other two lobes. It is interesting to note that the 
pachn’lcuritis and emphysema of this lung decrease the oxygen consumption 
more than the ventilation. The left lung fullj' compensates this fmictional de- 
crease in spite of its rather extensive lesions and of the pleural symphysis, en- 
countered when an attempt was made to produce an artificial' pneumothorax. 


Case S: A. C., male, 3G j’cars old. Register No. 4577. Extensive bilateral fibrocaseous 
pumonary tuberculosis with ulceration in the left lung. 

Roentgenological findings (lG/12/43): Right lung; disappearance of the costodiaphrag- 
matic sinus mth a deformed and flattened diaphragm; lular shadow increased mth 
dense fibrotic strands radiating towards the apex. Left lung: exudative lesions, con- 
fluent in the middle and lower zones, with a ca%'ity measuring 5 cm. in diameter in the 
mid-zone. Cardiac shadow deformed bj- pleural retraction. Subsequent fluoroscopic 
e.xaminations carried out during the following months, before the first bronchospirometry 
was performed, showed little change in the radiological picture. 

Spirometiy (31/5/44): Reduced breathing reseive (75 per cent). Normal arterial 
ox3'gen saturation. 

Bronchospirometrj': (Firet attempt, using Gebaucr’s catheter, 23/5/44) 



Right Lung 

Left Lung 

Vital capacitj^ 

1,243 cc. 

1,160 cc. 

Complementary air 

559 cc. 

663 cc. 

Supplementarj’ air 


165 cc. 

^Minute volume of ventilation 

10,400 cc. 

9,600 cc. 

O.xygen consumption 

62 cc. 

414 cc. 

Ventilation equivalent 

16.7 It. 

2.3 It. 


Summarj’'; The right lung accounts for only 13 per cent of the total oxygen intake. 
This surprising result induced us to repeat the examination. 

(Second attempt, using Zavod’s catheter, lO/S/44) 



Right Lung 

Left Lung 

Vital capacity 

891 cc. 

1,036 cc. 

Complementary air 

331 cc 

331 cc. 

Supplementary air 


145 cc. 

Minute volume of ventilation 

9,200 cc. 

10,800 cc. 

O.xygen consumption 

145 cc. 

228 cc. 

Ventilation equivalent 

6.3 It. 

4.7 It. 
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Siinimary: The right lung still shows poorer function. It only accounts for 3S per 
cent of the totnl oxygen intake. The relative improvement in function as compared to 
the first examination is due to the extension of the lesion in the left lung. 

Comment: The functional impairment of the right lung can be attributed to the 
pleural lesions and to the diffuse fibrotic emphysema, remains of a five-year-old 
tuberculous lesion in that lung. 

This patient died on October 25, 1944, after a profuse hemoptysis. Autopsy 
showed a marked fibrosis of the upper and lower lobes of the right lung, with 
distention of the middle lobe. The roentgenogram did not reveal an}' sign of this 
extreme lobar retraction. The clinico-radiological findings induced us to believe 
that the right lung had a better oxygen consumption than the left. Its actual 
slight functional participation, revealed by bronchospirometry, is e.xplained by 
the fact tliat only the considerably distended middle lobe was functioning. The 
left lung compensated for this impairment of the right lung in spite of its ex- 
tensive lesions and of the pleural s}'mphysis. That the degree of compensation 
was gradually "diminisliing was shomi by the second bronchospirometry. 

Case 4- N. P., female, 22 yeai-s old. BiLateral fibroc.aseous pulmonary tuberculosis, more 
marked and excavated on the left side. 

Roentgenological findings (22 /12/44) : Right lung: vascular markings slightly increased; 
disseminated large and small nodules in the lower lung field; partially obliterated costo- 
diaphragmatic sinus. Left lung: retroclaricular cavity with dense and thickened walls; 
scattered large and small nodules in the rest of the lung. Upper mediastinum deriated 
towards the left. (Figure 3.) 

Spirometry (23/12/44): Much reduced breathing reserve. Arterial imsaturation ap- 
pears with moderate exertion. 

Bronchospironretry (21/12/44) : 


Vital capacity 


Rtglil Lutis 

974 cc. 

Left Runs 

82 CC. 

Complementary air 


165 cc. 

20 CC. 

Supplementary air 


538 cc. 

20 cc. 

Minute volume of ventilation 

, » 

9,400 cc 

2,200 cc 

O.xygen consumption 


352 cc 

20 cc. 

Ventilation equiv.alent 


2.6 It. 

11 It. 


Summary: Only 5 per cent of the oxygen consumption is accomplished by the left 
lung. 

Comment: It is obvious that, judging from the radiological examination, we 
would expect that the functional participation of the left lung was greater than 
it really was. The discrepancies in this case are probably due to the pleural 
thickening and to the presence of broncliial lesions nith what we term “air 
filtration," in addition to the existing pulmonary lesions. The auscultation of 
the chest, performed both with the catheter in place and without the catheter, 
revealed a marked decrease in the breath sounds over the left hemithorax with 
loud rhonchi audible over the back. No i-espiratory sounds could be heai-d in 
front. Bronchoscopy was not carried out because of frequent hemoptysis. 
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Case 5: E. N., female, 31 years old. Register No. 23469. Bilateral fibrocaseous pul- 
monaiy tuberculosis, predominating on the left side. 

Roentgenological findings (22/2/45): Right lung: disseminated small nodules, especi- 
ally in the ape.\. Left lung: retraction of upper ribs; large cardty in the ape.v beloAv which 
a second ca^dty is seen containing a fluid level; elevation of the left diaphragm; medias- 
tinum deviated to the left. (Figure 4.) 

Bronchoscopy (lS/4/45): Left main bronchus reduced in its main diameter; the angle 
formed with the trachea is rather sharp owing to fibrotic retraction, which renders a cor- 
rect e.\'amination of the whole sui'face of this bronchial tube almost impossible. 

Spirometiy (11/10/44): Reduced breathing reserve (71 per cent). 

Bronchospirometry (20/2/45) : 




Right Lung 

Left Lung 

Vital capacity 


974 cc. 

41 cc. 

Complementary air 


207 cc. 

— 

Supplementary air 


538 cc. 

— 

Jilinute volume of ventilation 


S,0S0 cc. 

1,000 cc. 

O.xygen consumption 


310 cc. 

41 cc. 

Ventilation equirmlent 


2.6 It. 

2.4 It. 


Summaiy: The left lung is practically excluded from a functional point of -sdew. 

Comment: The roentgenogram reveals a surprising!}" well aerated appearance 
of the left lung, compared to its functional value which is practically non-existent. 
Auscultation, which Avas performed Arfth the catheter in place and the balloon 
inflated, and also without the catheter, rcA^ealed loud bronchial breathing. We 
are dealing Arith a case of “bronchial aw filtration.” 

Case 6: N. D., female, 22 yeai-s old. Register No. 1S917. Fibrocaseous pulmonary 
tuberculosis, bilateral, but predominantly left-sided. Left artificial pneumothora.x was 
performed in 1942 and discontinued after tA\’0 montlis on account of the dcA^elopment of 
pleural symphysis. 

Roentgenological findings: Right lung: increase of pulmonaiy markings AAdth some 
scattered small nodules, especially in the upper and middle zones. Left lung: costal re- 
traction; eleA'ated diaphragm; calcifications in the apex; apical and marginal pleural thick- 
ening. Mediastinum derdated to the left. (Figure 5.) 

Bronchoscopy (27/1 1/43): Generalized congestion of the trachea and left main bronchus; 
(7/10/44) congestion of trachea and bronchial tubes; retention of secretions in the left 
main bronchus. 

Spirometry (29/9/44): Decreased breathing reserve. (72 per cent). Slight arterial 
unsaturation with moderate e.xertion. 

Bronchospirometry: 



Right Lung 

Left Lung 

Vit.al capacity 

974 cc. 

0 

Complementary air 


0 

Sui)plementary air 

391 cc. 

0 

Minute volume of ventilation 

11,200 cc. 

0 

O.xygen consumption 


0 

Ventilation equivalent 

4.1 It. 

— 



v\('csni;/7\, i,\N'\iii .\.v» f'Ouiiiiir. 
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Siiiiun’try: ilu' left liiiij; fniii'fioii'illy HDH-t’vi'-tcnt *r!i(> cliiiicft-nuiiolii^ica! ok- 
ainiintinii led dno (<> iM’limo tint thcic w.n*. a iii irKnl imp lirmi'iit of if'; fiiiirtion'i! capac- 
ity, liiit not tint till"' Ind i omptctoly di- ip|M iml. 

('omiihiit: An irn‘V('rsil)!i' ty|K‘ of cnllaiw tliorapy was iXj'-'-ihlo on tlio left 
.Mtlo, Jiotwitlntanding iIk' (Icficicnt total fiinrlion, .‘■incc tlio f'aM'oti.s inlcrchantre 
wii'^ oiitiix'ly (U'jHaulont t>n tho liyUf lunp;. The fnnctioiml tibHMicc of the left 
liintt; piovc.s that thi'ix' mti'-t have hccti a tironchial .stono-i'- with “air filtiation” 
in Jiddition to the paiT'Hcliyniatotis and plciind lo'-ionv deinonstnited radio- 
ttraphic.'tlly. 

<'a':r7:0 C., jn'd(‘, -Id yean- old. Itcj'isfci X<», 2dM(l, Hihdcral fihroc.i-i'ou.s pulmonary 
tulK'ri'iilo-i'- with ('vc.ivafion on the riyht Mile. 

ItoontgcnoloKical findini;- (ID/.V-H): Hitrht ItiiiK: larj;i’ cavity with thickened wails, 
ni)pii'enfly iinufl.'ited, occujiyin); theaiK'v; nnrknl i>leiiml h'-ioii'- la’ft Iiiii}:: incre.iscd 
piilmonaiy nnrkinys and fihrmi'' ledotis in the n'^jinn of the aiK'\. Mnli'istinum devi- 
ate<l to the liuht. (I'iiam' (i ) 

Jironeho'pimmcfiy (10,.s/-l I): 




Jffi lung 

Vital capacity . . 

I'C’ ec. 

701 cc 

romplcmciitary tiir 


1 l.i cc 

.'supplementary tiir 


l.SG cc. 

Minute Vdlunic of ventilation 

],sno cc. 

10,200 cc. 

Oxygen consimiption 


30.3 cc. 

Vent ilnt ion equivalent 


2.0 It. 


Summaty: The ri>;ht lung is i)nictieally nsele'-s from the functional point of view*. It 
docs not participate in o\ygcu consumption. 

Comniciil: Bronchosi)iromc(ry was performed prior to a right t hoi neoplasty. 
The non-existence of the right lung fiom the functional point of rdew supports the 
surgical treatment, in spite of the low vcnlilatoiy rcsciTC evidenced by the total 
examination. Perhaps a bronchial stenosis in addition to the marked pleural 
and pulmonary lesions would ofi'er an explanation for the contrast between the 
radiological and the bronchospivomctric findings. 

Case S: A. L., female, 29 ycare old. Register No. 1333o. Extensive fibiocascous pul- 
monaiy tubcrciilo.sis, bilatcial, more marked on the left side, with a huge cavity in the 
left lung. 

Roentgenological findings (2/3 /■12); Scattcicd small and huge nodules in the light 
lung. Left lung: huge cavity with a fluid level in the upper thiicl of the lung, the re- 
maining lung fields have a veiled appearance. 

Spiromctiy (S/10/41); Much reduced bicathiug icservc 

Bioncliospiiomctiy (7/4/42)' 



KiShI tuns 

Ltfl Lms 

Vital capacity 

7S7 cc. 

•150 cc. 

Complementary air 

. 209 cc 

S2 cc 

Supplemental y air 

2-)S cc 

124 cc. 

Minute voUmvc of X'cntilation 

7,S00 ec. 

4,100 cc. 

O.xygen consumption 

352 cc. 

20 cc. 

Ventilation equivalent 

2.2 It. 

25.0 It. 
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Siiinmary; Oiily G per cent of the oxygen intake takes place throiigli the left lung. 

Comment: Tlie extrcmcl}' poor ventilation equivalent of the left lung (25 
litres) shows that the large ca^■ity lias a wide communication with tJic bronchia! 
tree. This lung, wliich contributes onlj’- G per cent to the total o.vygen intake, 
has no functional value. This finding would favor the possibility of an e.xtcnsivc 
thoracoplastvV of the left side, in spite of the small bi'cathhig reserve as rcvcnled 
bj" the sj)irometric e.xamination, which in all probability will remain unaltered 
after operation. 


Case 9; Y. H., male, 37 3 'ears old. Register No. 15957. Bilateral fibrocaseou.s pub 
jnonaiy tuberculosis, j)rcclominating on the right side. Right uj>per lobe retracted and 
ulcerated. Right pneumothorax unsuccessfulb' attempted. Right ] 3 hreniccctonn' was 
performed in 1935. 

Roentgenological findings (G/G/42): Right lung: Numerous small cavities in upper lobe, 
which apjjears marked^’’ retracted. Lung parcnchj’ina has an emph 3 'sematous ajjpear- 
ance in the mid-zone; lower zone normal. Left lung; increased hilar shadow, with 
emifiysema of the upper and lower zones. (Figure 7.) 

Spiroraetiy (1/7/42); Reduced breathing reserve. 

Bronchospirometr 3 ’- (21 /S/42) : 


Vital cap.acit3' 

Complemcntar3' air 

Kis/it Lung 

C63 CC. 

145 cc. 

£<// tuns 
207 cc. 
41 cc. 

Siipplpmnnt,nrv nir . . 

22s CO. 

41 cc. 

Iklinuto volume of ventilation 

Ox3'gen consumption 

Ventilation equivalent 

228 cc. 

3.9 It. 

4,600 cc. 
82 cc. 
5.6 It. 


Summary; The left lung accounfs for 25 per cent of the total o.xygen consumption. 


Comment: In this case the left lung wliich radiological^’' appears to be th® 
least affected, accounts for onb’’ one-fourth of the total o.xygen consumption. 
This is best explained b 3 " the presence of fibrosis and emph 3 ’sema. The poor 
ventilation equivalent confirms this interpretation. Tlie results in this case are 
most surprising, especiall}’- in ■vdew of the compensatoiy distention which has 
taken place in the right lung, At present the right diaphragm functions nor- 
mall}". Surgical collapse of the right lung was contraindicated b 3 ’' the poor res- 
piratoiy reserve. 


Case 10: A. Z., female, 37 3 ’ears old. (Private patient.) Bilateral fibrocaseous puimouay 
tuberculosis, more advanced in the right lung. Ulcerated lesion in the right lung. 

Roentgenological findings: Right lung; medium-sized retroclavicidar cavity. Left 
lung: pach 3 ’pleuritis. A few scattered small nodules in mid-zone. 

Spirometry (2/5/45): The breathing reserve is normal if related to the patient's weight. 
However, a slight degree of arterial unsaturation appeal’s with moderate exertion. 


Bronchospirometr 3 '' (3/5/45) : 

Vital capacity 

Complementarj’- air 

Supplementar3’ air 

Minute volume of ventilation 

Oxygen consumption 

Ventilation equivalent 


Kigla Lung 
1,451 cc. 
228 cc. 
849 cc. 
7,200 cc. 
248 cc. 
2.9 It. 


Left Lung 
SOS CC. 
248 cc. 
393 cc. 
3,800 cc. 
145 cc. 
2.6 It. 
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iii'f n Imic 

Lift fjvnt 

Vi'.M Cftp\riiv 


},r>oij CC. 

OirDpltmcntAM' fJr 


S9G CC. 

Hiipplcfncntrin* ftir 

200 cc. 

0-(2 CC. 

3finnf»-‘ voUintc n( v'-tiiilfttion, 

11,700 ec. 

10,200 CC. 

Ory^en cnn^tiinpiion 

, , , fv2 rr. 

352 CC. 

Vcntiintlon cquivtvU-nt 

M .2 It. 

4.3 It. 
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Summarj': The right lung accounts for IS per cent of the total oxj'gcn consumption. 

Comment: The bronchospirometric examination ,\vas performed for the 
purpose of establisliing the possibility of a surgical collapse of the right lung. 
The slight functional value of this lung and its poor ventilation equivalent are 
due to the extensive librotic lesions. Tlie indices of ventilation (vital capacity 
and maximum breathing capacity) arc misleading in this case. 

Case IS: S. G., male, 33 years old. Eegister No. 13520. Bilateral fibrocaseous pulmo- 
nary tuberculosis. Left thoracoplnst 3 % 

Eoentgenolo^cal findings (21/10/41): Right lung: disseminated small nodules in the 
upper lung field. Left lung; thoracoplasty with resection of the first eight ribs. 
Aerated parench 3 Tna in the lower lung field. 

Spirometrj’ (18/3/42) ; Slight respiratoi^'^ insufficiency during e.xercise. No ventila- 
tory resem. 

Bronchospirometry (20/3/42): 


Vital capacity 

Complementarj’ air 

Supplementarj’ air 

Minute volume of ventilation 

O.xygen consunrption 

Ventilation equivalent 


Sifhl Lung Ztft Latig 

787 cc. 0 

146 cc. 0 

145 CO. 0 

14,000 cc. 0 

331 CO. 0 

4.2 It. ~ 


Summary: There is a broncho-parietal fistula on the left side, coramuiricating with the 
exterior, allowing 250 cc. of air to pass per minute. 

Comment: The results of the bronchospirometric e.xamination were reall}’- 
extr 30 ^dma^J^ As could be clearl}'' seen in the chart, the curve corresponding to 
the left lung descends instead of rising, crossing the curve of the right lung. This 
would indicate that the left spirometer is in communication ulth the atmospheric 
air, by means of the broncho-parietal fistula. 


Case 14: C. C., male, 24 years old. Right fibrocaseous pulmonary tuberculosis, ulcerated. 
Left giant gaseous cyst. 

Roentgenological findings (10/1/42): Costal retraction; mediastinum deviated towards 
the right. Eight lung: confluent nodular lesions in upper and middle zones \vith double 
excavation; some mixed small nodules in the rest of the lung. Left lung:enormous 
gaseous cyst occupying the upper two thirds of the left lung field. (Figure 10.) 

Spirometry (17/2/43): Satisfactory breatliing reserve. 

Bronchospirometry (8/5/42) ; 



Lung 

Ltfl Zung 

Vital capacity 


1,036 cc. 

Complementary air 


269 CC. 

Supplementary air 


290 cc. 

Minute volume of ventilation 


7,000 cc. 

Oxygen consumption 

393 CC. 

41 cc. 

Ventilation equivalent 

1.5 It, 

17.0 It. 


Summary: The lung with the cj^t accounts for 10 per cent of the oxygen intake and for 
more than 50 per cent of the ventilation. 
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Comncnf; j\inple venlilation in the loft, lung, Avith reduced oxygen con- 
sumption (the ventilation equivalent being 17 litres) Avhich shoAvs that the cyst 
has a AA-idcly patent bronchus. It is noteworthy that the A’cntilation equivalent 
of the right lung is satisfaclorj' in spite of the extent of the lesions in this lung. 


Case 15: J. E., male, 45 years of ago. Register No. 15975. ribroc.aseous pulmonary 
tuberculosis, prciwndcrantly tibrous. Vesicular emphysema. 

Rocntgcnologic.al findings (29/5/42) : Right lung: increased pulmonary markings, es- 
pecially in the A-icinity of the hilum. Left lung: vesicular tjTpe of emphysema in tho 
upper two-tliirds; the lower lung Gelds have the same appearance plus some additional 
Gbrotic lesions. (Figure 11.) 

Bronchospirometiy (30/G/-}2) : 


Vital capacity 

Complcmentarj* air 

Supplementary air 

Minute volume of ventilation 

Oxygen consumption 

Ventilation equivalent 


Ri[kt tunc 

Ltft Lvnt 

1,243 cc. 

74G cc. 

310 cc. 

115 cc. 

373 cc. 

22S cc. 

9,200 cc. 

7,000 cc. 

290 cc. 

178 cc. 

3.1 It. 

3.9 It. 


Summary: Tlic right lung accounts for 62 per cent of the oxygen intake. 

Comment: The A'cntilation equivalent of the left lung is not so poor considering 
the pneumonectasia. This indicates that there is no communication betAveen 
the cyst and the bronchial tree, as occurred in the previous case. The influence 
on ventilation of the pneumonectasia is remarkably small. 


DISCUSSION 

In the majority of cases the separate functional examination of each lung 
confirms the impressions obtained as to their functional capacity by the routine 
clinical-radiological examination. However, that this is not so in eveiy case is 
diown by the cases presented in this paper, in which a marked contrast erists 
between the anatomical lesions of the lungs and their true functional value. 
In some instances both the functions of ventilation and of oxygen consumption 
are concerned, in others only the latter. This functional dissociation, which is 
of considerable interest from the practical point of view, can only be fully ap- 
preciated by means of a bronchospirometric examination. At times both the 
clinical and radiological findings arc in disagreement Avith the functional results; 
at others it is only the roentgenogram that is misleading, the physical examina- 
tion and the fluoroscopic picture being in complete agreement with the bron- 
chospirometric determinations. 

We have attempted to differentiate the various factors responsible for these 
apparently paradoxical results, grouping them imder four separate headings, 
according to Avhether they arise in the lungs, bronchi, pleura or chest AA'all. A 
brief discussion of these various factors follows: 

(a) Pulmonary factors: Parenchymatous lesions may pass unobserved in the 
routine clinical-radiological examination, either because they are too small to be 
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diagnosed by these methods, or because they are erroneousb' underestimated, as in 
the case of emphysema and diffuse fibrosis, or because their situation is such 
that the}’' remain completely hidden. The latter is most likely to occur when 
dealing with the left lower lobe. 

Pulmonary emphj’sema, especially diffuse emphjfsema associated with 
ftWosis, reduces the ventilation and especially tlie osj^gen consumption, thereby 
increasing the ventilation equivalent, as can be seen in the following cases: 
Case No. 3. Five 5 ’'ears previousl}'" this patient had developed a tuberculous 
lesion of the right lung, which proved to be of a regressive nature. This pro- 
duced a fibrotic retraction of the upper and lower lobes, not suspected roent- 
genologicaUy, vith a compensator}’- h}’perdistension and fibrosis of the middle 
lobe. Under these circumstances, the right lung contributed only 13 per cent 
of the ox}’-gen consumption, -with a respirator}’- equivalent of 16.7 litres. The 
ventilation indices (\'ital capacity and minute volume of ventilation) were within 
normal limits. On the other hand, the left lung, notwithstanding its rather 
advanced lesions, accoxmted for 87 per cent of the oxygen intake, -with a mu- 
tilation equivalent of 2.3 litres. Case 2, presenting an apparent retraction of 
the right lower lobe, is very similar, although the functional impairment is not 
so great. In case 9 the fibrotic and emph}'sematous changes, consequences of 
old tuberculous lesions, reduced the ventilation and oxygien consumption of the 
left lung, which accounted for only 25 per cent of the oxygen intake -nitha 
respiratory equivalent of 5.6 litres, in spite of the fact that the right lung presents 
an advanced ledon in its upper lobe. Other examples of this nature are found 
in cases 10 and 12. 

These findings indicate the necessity of ruling out any possible emphysematous 
lesions, less noticeable, but no less important, than other more opaque lesions, 
before admitting that the functional capacity of one lung is superior to that of 
its opposite. Furthermore, great care must be taken when dealing with an 
apparently healthy lung, but which at one tune has suffered either a hematogen- 
ous or a bronchogenic dissemmation. In such cases bronchospiromctr}' must be 
performed before deciding on any form of irreversible collapse therapy for the 
opposite lung. 

(b) Bronchial factors: Bronchial lesions may greatly interfere with ventilation, 
at times completely annulling the respirator}' function of an entire lung, without 
any traces of this functional impairment being indicated in the ordinal}' roentgen- 
ogram. In fact, an incomplete bronchial obstruction which blocks the res- 
piration of its corresponding territor}-, is compatible with a perfectly clear lung 
field in the X-ray picture. This may occur in the following circumstances: 

(1) when the obstruction is of a valvular t}’pe, closed during expiration, thereby 
producing an emph}'sematous distention of the lung; (2) when tire stenosis 
is sufficiently marked so as to impede the TCntilation, although the lobe continues 
to be aerated by filtration through the small bronchial openmg. We ha^ 
called this mechanism “bronchial air filtration.” In botli of these cases the 
ph}’sical examination re\-eals that the normal breath sounds are either totally 
absent or rcry diminished, being replaced by sounds characteristic of bronchial 
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obstruction. Case 5 is an example of the functional exclusion of a lung caused by 
bronchial stenosis wnth “air filtration.” It is probable that this condition is at 
least partl 3 ’- responsible for tlie functional impairment seen in cases 4, 6 and 7. 

In 1936 Jacobaeus (16) published a series of cases of similar nature, drawing 
attention to the existence of aerated limg parenchyma, notwithstanding the 
presence of marked bronchial stenosis. His conclusions were based on the fact 
that bronchospirometiy showed a slight exchange of air only with deep inspi- 
ration, as in the measurement of vital capacit 3 ^ Woodruff (17) in his discussion 
of the article by Leiner, Pinner and Zavod (11), mentioned a case remarkable 
for complete lack of oxygen consumption in spite of the presence of aerated 
parench 3 ana. Recently Steele (18) published three cases studied with bron- 
chospirometry, one of which is similar to case 9, above. 

The influence of large pulmonary cavities on the bronchospirometric findings 
depends essentially on the size of their commxmication with the bronchial tree. 
For example, in case 8, the caAuty which occupies the apex of the left lung must 
have had an ample bronchial communication, as shovTi by the fact that the 
drop in oxygen consumption was greater than that of the minute volume of 
ventilation, thus raising the ventilation equivalent to 25 litres. The opposite 
of this can be obsen’’ed in case 11. This patient had a large cavity situated in 
the upper lobe, which was visibty retracted. The bronchospirometiic exami- 
nation revealed a marked decrease of the minute volume (4,500 cc. on the right 
side, 5,600 cc. on the left) without a parallel decrease of the oxygen consumption 
(155 and 165 cc. respectively). The right lung accounted for 45 per cent of the 
total oxygen consumption, with a ventilation equivalent of 2.9 litres. This 
mdicates that the bronchus which drains the cavity is partially obstructed, al- 
lo'nlng only a small amount of air to filter through. Cases 14 and 15, respectively, 
are identical to these two cases, with the exception that a large gaseous cyst was 
present in the former. In case 14 there was a large gaseous cyst in the left 
lung; bronchospirometiy 3 delded the following results: the minute volume of 
ventilation was greater on the left than on the right side, while the oxygen con- 
sumption was lower. The left lung accounted for only 10 per cent of the ox 5 ’’gen 
consumption, with a ventilation equivalent of 17 litres. An ample communi- 
cation existed between the cyst and the bronchial tree. Patient 15 presented a 
pneumonectasia, similar in size and location to the gaseous cyst of the previous 
case. In this instance there was no marked difference between the slight de- 
crease in the minute volume of ventilation and that of the oxygen consumption. 
This is explained b 3 ’’ the lack of ventilation of the emph 3 ''sematous area. 

(c) Pleural factors: Pleural lesions, mainly symph 3 ’'sis, hardening and thicken- 
mg of the pleura, frequently diminish the functional value of the corresponding 
lung. In most cases, the ox 3 fgen consumption is particularly influenced, perhaps 
because of a pulmonary sclerosis of pleural origin. These lesions which are 
not always apparent in the roentgenogram, are frequently encountered, not only 
accompan 3 dng puhnonaiy lesions, but also in the couree of an artificial pneumo- 
thorax. 

The bronchospirometric findings in case 1 prove that the functional relation- 
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ship of both lungs was normal, notmthstanding the advanced tuberculous lesion 
of the left lung. This is explained by the diminislied efficiency of the right 
lung, due to its basal pachjT)leuritis. Further examples of this nature are to be 
found in cases 4, 6, 7, 8 and 10, all of which have a poor ventilation equivalent. 
It is a noteworthy paradox that these lungs, in which the pleural lesions seem 
preponderant, have a poor ventilation equivalent, indicating tliat the oxygen 
intake is more impaired than ventilation. 

(d) Finallj’- we shall consider the influence on function caused bj' dmiigcs 
in ihe chest wall. The existence of painful phenomena, muscular atropb}’-, 
paresis or paralysis of the phrenic nen^e, ma}' reduce the efficiencj’’ of the res- 
piratorj" muscles on one side of the thorax. Case 13, a patient on whom a left 
thoracoplasty had been performed, is a good e.xample of how the bronchospiro- 
metric findings may be affected bj’- the presence of a broncho-parietal fistula, 
that allowed entrance of air through the thoracic wall, overcompensating the 
oxygen consumption. 

The paradoxical results of bronchospirometric exploration are not due to anj’’ 
inherent inefficiency or to teclinical errors, and therefore do not dimin ish its value 
in pulmonary practice. Conversely, rather, they increase its value bj' proofing 
that the determination of the functional capacity of the lungs, based exclusively 
on the clinical-radiological examination, may be erroneous and should be con- 
trolled, corrected and perfected through bronchospirometric examination. 

As can be seen by a perusal of the cases referred to in this paper, considerable 
prognostic and therapeutic data can be acquired from a thorough inwstigation of 
the functional capacity of each separate lung, which is only feasible by means of 
a bronchospirometric examination. 


srixniw.RT 

Fifteen cases were selected from a group of over 400 bronchospirometrics in 
order to point out the discrepancies between clinical-radiological and broncho- 
spirometric e.xanunations. The factors responsible for these apparently para- 
doxical results are analyzed and classified on an anatomical basis. 

Tlie advantage of a bronchospirometric examination for all patients who are 
to be submitted to suigical collapse thcrap}*, and whose functional lung capacity 
is doubtful, is plainly indicated. 


SUMAIUO 

De un grupo dc mfis do 400 broncoespirometrlas cscogidronse quince casos 
para scfialar las discrcpancias obserwadas entrc los cxAmencs clfnico-radioldgicos v 
broncoespironuStricos. Los factores a quo sc deben estos resultados aparcntc- 
mente paraddjicos son analizados y clasificados desde el punto do vista anatdmico. 

Queda cLaramente indicada la ventaja quo reporta un c.xamcn broncoc.spiro- 
m(5trico on todo enfermo quo va a scr soraetido a la cinigla colapsoteriipiea y 
sobrc cuya capacidad pulmonar funcional hay dud.as. 
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PROMIZOLE TREATMENT OF MILIARY TDBERCDLOSIS‘'- ’ 

Toxic Effects on Th 5 Toid Gland and Maturation 
LILLIAN MILGRAM, IRVING LEVITT and JVIAYA S. UNNA 

The sulfones promin, diasone and promizole, which have a marked influence on 
experimental tuberculosis of guinea pigs (1 to 6), are far less effective in clinical 
tuberculosis as it occurs in the adult patient (7 to 13). 

We administered promizole to tuberculous children, treating 5 cases of menin- 
gitis, with no apparent effect on the course or duration of the disease. There 
were under observation at that time 2 children with acute generalized miliary 
tuberculosis. These patients were selected for further trial of the new drug, as 
N we considered the prognosis for life to be almost as bad as that of meningitis. 

We also treated with promizole the next 3 consecutive children in whom we 
made the same diagnosis. Then followed 2 inadequately treated cases; the sixth 
case was treated for twelve daj’’s, the treatment was interrupted because of pos- 
sible toxemic symptoms and when treatment was to be renewed the child was 
taken home against advice. This child is still alive, and it is impossible to evalu- 
ate the rfile of promizole in the unusual outcome. The seventh case was treated 
for four w'eeks and medication stopped because the limited supply of promizole 
forbade our continuing. This patient died of tuberculous meningitis; the lum- 
bar puncture showed abnormalities five weeks after medication was stopped. 
The first 5 of these children, and more particularly the fimt 3, are the subject of 
this report. 

The duration of the disease at the beginning of treatment is shown in table 1. 
Symptonas were present for two to six weeks before the first X-ray film was taken ; 
t in's first roentgenogram, in every case, showed miUary dissemination. It would 
appear, therefore, that the general s 3 Tnptoms were due largely to the hematog- 
enous dissemination, and we have no way of dating the time of onset of the 
primary lesion. We can only conjecture that it preceded the clinical symptoms 
by at least several weeks. The interval between the first X-ray film shoving 
miliary dissemination and the beginning of promizole administration was from 
three weeks to four and one-half months, 

nOSAGE 

Promizole was given orally in 0.5 g. capsules, in liquids or disguised in jelly, peanut 
butter or similar foods. 

The initial dose, that is, 3 g. daily in 6 doses, was toxic for the first patient (36 pounds), 
who vomited repeatedly. After a period of withdrawal, she tolerated a smaller amount 
and during the third month she was able to take 2.5 g. We attempted, on the advice of 
Hinshsw and Feldman (7), to give the drug to the limit of tolerance. The second patient 

■ From the Department of Pediatrics, New York University, and the Chest Clinic of the 
Cliildren’s Medical Service of Bellevue Hospital, New York, New York. 

” Mdcd by a grant from the National Tuberculosis Association. 

’ Promizole was supplied through the courtesy of Parke, Davis & Company, Detroit, 
iMichigan. 
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(27 pound?) took the 3 g. dose better, nnd in the fifth month her intake wa? increa'^cd to 
4 R. Tlic third {ntient (35 jxiunds) was started in Octolxjr on 2 g., while the fourth (31 
pound?) reccivc<i amounts increased to 2 g. at the end of three weeks. Administration 
was tiicn interrupted for a period Ixjcause of the development of marked intestinal .stasis 
which might h.ave l)een attributable to the dnm, ris small intestinal atony had been found 
in mice and rats in toxicity studies. The fifth child, a small infant weighing only 13 
pound?, wa? maintained constantly on 0.5 g. daily. 

After reveral months of experience with the drug it Ijccamc clear that we would have to 
exceed the o.rigin.ally contemplated six month?’ maximum test j-ieriod. Fin-t, while the 
miliary h-'ion? in llie 2 first trt\at<yi children were decreasing, there was much caddcnce of 
fs'rrl-trmt infection in these children. Second, in c^xperirnental animals treated with 
pmrnin, viable orgaiibms vete pres'eril in the spleen, even when there was no ohnous 
e\dt!ence of infection (1). Tliird, Medlar and P.asano (3) had shown tluit in npjwrontly 
cured aniu’.al' the courre of infection wa? reversible after treatment with promin w.ns 
f topped. Further, the thyroid enlargement of children rccci\-ing the dnig w.as disturbing 
.nnd it? ultimate rigriificancc uricort.nin. We therefore decided, on the ndvdee of Doctor 
Mrdl.nr, to reduce the <lnig given the 3 children then under treatment to a sm.nll nnin- 
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child cnrlj' developed evidence of renal tuberculosis and spondylitis, and later, 
of chorioretinitis. The dissemination to kidne}-- and spine ma}”- veil have oc- 
curred at the time of the seeding in the lung. 

There vero no prolonged exacerbations of fever, although brief rises continued. 
The crj'throcj'te sedimentation rate reached normal levels in about a 3'ear. Tu- 
berculin patch test vas positive in 2 children after twont3’’-three months of treat- 
ment. The spleen ceased being palpable in tlie first patients vithin a 3’’ear, 'while 
it remained very largo in the third. The organ showed areas of calcification 
in 2. The liver could no longer be felt. No change was noted in the size of the 
superficial lymph nodes. 


TOXIC EFFECTS 

Cyanosis, sh'ght or moderate in extent, appeared in some patients; it occurred 
as earl3’^ as a few hours after the initial dose or much later. C3'anosis has never 
been noted in one of the children under prolonged treatment, but has been 
persistent in the other 2. By photospectrometric study, methemoglobin was 
found in the blood, even when no c3'anosis was obsen'ed. 

Vomiling occurred sporadically and frequently there was uncertainty as to 
whether this was due to the medication. It occurred early (mthin the first 
twent3’'-four hours) or was delayed until the end of the second week. In only 
one case was it persistent, requiring temporary discontinuance of medication. 
In others it was overcome by diminisliing the dose. 

Blood: The white blood cell coimt usually rose soon after starting medication. 
Leucopenia occurred in one case after three weeks and in another after four 
months, the number of cells falling in both to 3,800. After the medication was 
discontinued, the count rose and has since averaged 6,000 to 7,000. 

Both hemoglobin and red blood cell count fell in patient III, who was very ill 
■with tuberculosis, after nine days of treatment (to 8 g. and 2.96 million). 
This child then received a transfusion. The others under prolonged treatment 
show little adverse effect. 

Skin: Pruritus occurred in case I, when medication was administered after 
a period of -withdrawal. It persisted for one week. 

Urine: The urine at times had a pink color. Occasionally it contained a 
reducing substance which gave an at3q)ical sugar reaction. 

Jaundice: Clinical jaimdice lasted a week in case III. It cannot -with cer- 
tainty be considered a promizole effect, although jaundice is common -with sul- 
fone (9, 11) and sulfonamide therapy (14). There was no e-ddence of liver 
damage, nor did any develop later. The red blood cell count and hemoglobin 
remained unchanged during this period and gave no indication that significant 
hemolysis had occurred. 

Thyroid gland: Thyroid enlargement appeared two to five months after ad- 
ministration of promizole was begun. The drug was discontinued for a month 
in case I, as soon as enlargement was observed, and during this period there 
seemed to be a slight diminution in size. In cases II and III promizole was not 
discontinued and the gland enlarged steadily, much more rapidly in the latter. 
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Thyroid extract in small doses caused slow and seemingly complete disappear- 
ance of the glandular enlargement, while 1 g. of promizole was being taken. 
However, when the extract was discontinued and marked enlargement recurred, 
larger doses have been followed by only partial diminution up to the present 
time. In patient II, whose thyroid was least affected, one-sixteenth of a grain 
prevented recurrence of enlargement. 

Initial cholesterol determinations, after the gland had become palpable, 
were 250 mg. per cent or over in all patients. Repeated determinations, how- 
ever, done before giving thyroid extract and while the patient continued to re- 
ceive promizole, showed values within normal limits. Noi’mal values were 
also found in patient III before his thyroid enlarged and in patient IV, whose 
thyroid never was felt but showed toxic changes at autopsy. The basal meta- 
bolic rate, determined in 2 cases, showed no abnormal diminution. The rate of 
development of carpal centres was unaffected over a period of about two 3 ’-ears. 

The thju'oid gland of a child (figure 7) treated intermittently with promizole 
for seven weeks showed at postmoilem examination the increase in cell height, 
diminution of colloid, hj^perplasia and hyperemia characteristic of animals given 
this drug (15, IG). No thyroid effect occurred in adult patients treated with 
promizole. 

In this action promizole resembles sulfaguanidine (17), thiourea and other 
sulfonamides (18). Promin has displaj^ed a similar action in rats (19), and dia- 
sonc has caused thyroid enlargement in a 17 year old girl (11). 

This thyroid hyperplasia is considered to be compensatory to the failure of 
thyroid hormone sjmthesis (20). Administration of thyroid extract or thyroxin 
corrects the defect. As for the influence of thyroid hypofunction on the course 
of tuberculosis, it is generallj’’ believed that cretins and m 3 '^xedematous patients 
haA'c a low resistance to tuberculosis (21), and it has been shown experimentally 
(22) that th 3 U'oidectom 3 '’ has an unfavorable effect on tuberculous guinea pigs. 

Ufaturahon: Case II, treated for seven months, developed enlarged nipples 
and labial hair at less than 3 3 ’’eai's of age (figure 6). The same phenomena, in 
more marked form, occurred in the older girl, then about 6 3 ’^ears old. Since 
tlien, an acneform eruption has appeared on her face. The boy has a growth of 
scrotal hair. There is no change in the external genitalia and vaginal epithelium 
is normal. Assays for the urinaiy 17-ketosteroids 3 delded elevated values in 
the girls, normal ones in the boy. 

Ihc effect has been on secondar 3 '^ sex characteristics, the skin of the face, and 
perhaps on bod 3 ’^ weight. There is no evidence of a true maturation. It is well 
known that the period of maturation is a dangerous one for tubcrciilosis; whether 
promizole can be e.xcrting a harmful influence through this effect is questionable. 


CASE HISTORir.S 

(Wf J: It. C., colored female, bom 4 /I /40, admitted .5/19/44. For two inontb.s follow- 
ing tonsillcctonw, she had fever, would not cat and complained of pain in the throat. 
There followed night sweats, irritability and a productive couph. She l)ecame dmwsy, 
had headaches and photojdiobia. A tuljcreulous cousin lived witli the family frmn .tu- 
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gust, 1943 to jMarch, 1944. She was admitted from a District Health Clinic, where her 
Mantoux test (0.1 mg.) (5 /12/44) had been positive and an X-raj’- film showed a clouding 
of the left upper lung" field and mottling through both lungs. 

On admission she was well nourished, weighed 39 pounds. She had a frequent harsh 
cough. There were many small superficial Ijmiph nodes, the tip of the spleen was felt, 
the liver was palpated a finger’s breadth below the costal margin. There were dullness 
and inconstant rdles over the left upper anterior lung field. The temperature was ir- 
regular, reacliing 103° and 102°r. Hemoglobin was 11 g., white blood cells 13,800. The 
sedimentation rate (Cutler) was 28 mm. in one hour. X-ray films confirmed the pre- 
admission findings (figure 1). After 6/4/44 the temperature dropped, with elevations to 
101°F. 

Promizole was given on 6/6/44, 3 g. dail 3 ’^ (six times, 0.5 g.). On 6/7/44 she began 
vomiting; c 3 ’anosis and pallor were noted; on 6/12/44 she became delirious and had 
choreiform motions of the arms and legs. Promizole was stopped. Her condition cleared 
rapidty and on 6/22/44 the drug was given again, 2 g. daily. The sedimentation rate 
remained liigh, 34 mm. On X-ra 3 ' films the mottlings increased in size for one and a half 
months after treatment began, wliile the clouding extended and the cavity reached a 
maximum of 20 x 25 mm. The tempemture meanwhile fell to lower levels, nith peaks 
below 100.5°F. After the middle of August, she gained weight steadibr On 9/15/44 
the intake of promizole was increased to 2.5 g. dail 3 \ 

The X-ray of 10/13/44 showed the mottlings to be smaller. Acid-fast bacilli were 
found on smear of the gastric contents for the first time on 9/25/44 and again on 11/22/44, 
but not afterwards. 

On 11/7/44 the th 3 Toid gland was seen to be very large and promizole was discon- 
tinued. In October the red blood cell count had fallen to 3.0 million and the white to 
6,500. Folic acid was given, starting 11/9/44. However, by 11/20/44 the white cell 
count fell to a low of 3,800. After that there was a sharp upward swing in the blood count. 
On 12/7/44 the patient was put on a low, maintenance dose of 1 g. of promizole and later 
(1/3/45) she was given tlywoid extract (grain i). On tins medication the gland slowly 
decreased in size. 

In April and Ma 3 ’', 1945, the miliary nodules were poori 3 ’' seen on X-ra 3 ’’ films, the spleen 
was now barely palpable. There was partial clearing of the left upper lung and the 
cavity could not be seen nor were physical signs present. In July the sedimentation rate 
fell to 14 mm. The temperature now rarel 5 '- rose over 100°F. The th 3 n’oid gland was no 
longer felt and th 3 uoid medication was discontinued. On 8/6/45 the patient was allowed 
to go home, to be kept in bed. 

At home she gained weight rapidl 3 ^ A moderate enlargement of the th 3 'roid gland 
was once more observed on 9/6/45. Th 3 Toid medication in increasing doses resulted in 
incomplete diminution of the gland. There was ver 3 ’- slight C 3 'anosis. Liver and spleen 
were no longer felt, perhaps because of the obesity. 

In January, 1946, there began an enlargement of the nipples, vdth the appearance 
finally of breast nodules. Urine assays (2/8 to 2/11/46) showed an increase in the 17- 
ketosteroids, 3.1 mg. dail 3 '. The vaginal epithelium was normal. At the end of May 
there appeared on her face an acneform eruption, with a moderate number of comedones. 

Tuberculin patch test 5/29/46 was positive. Her X-ray film (figure 2) showed an ir- 
regular widening of the left mediastinal shadow and clouding in the second interspace 


■' Urine assays for 17-ketosteroids were done in these cases 63 ^ Dr. Konrad Dobreiner, 
vaginal epithelium e.xamination 63 ’- Dr. Ethel Dana, and pubic hair examination by Dr. 
James B. Hamilton. 
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withmit lU'ftnUo c^drilu-vtion. lUmvi «'\rtMniwtu»iv. lu>mn):l<>Usu 11. '> r. j>pr m\l. white 
hliMnl coll-- 0,10(1. 

II: 1\ t'.. h'Uv.Ui\ l«»rn 2 -Id. atlmitOsi 2. 12 'M n Di'-lrict Honllli 

C'Uu'w. whore ^ho h;wl U'ou ovnrruuorl n-s :v to lu'r tnlvrruhms inolher, who wn^ 

l-.o-vitnUrcsl 1 7 -M. Our pntioiitV Mtmtoiiv l<'>t wjis- jv>'.i(ivo. For a inoiilh 

Ik'U'U’ uihui'"un\ ^Uo h:i>l \ioi>5'torrt lover to 102"!'.. aruuevia. Io'-< of wcinht, irritahility 
ami r'l'Vidr. Ou ovaJuimitioa .‘-ho w:t>: in n fair luitrilioiiai r-tato; .■■ho woiRlsmi 22 ivnimi^ 
ami iliii not Imik ill. Then' wrr*; a Rcnonilirrtl luicnt-lymphadonop.itliy. Tlio liver was 
felt two finRom’ hnvnUh l>olnw the o<»st:i! margin, the splin-n was not i>alj>ali!e. The 
temj'enitnn’ n’achisl lfl2T'. On 2. lo.-M she \anaitrsi, wa^ li-tlis-s ami rlrtiw.sy; n hiinhar 
pnnetnrv trave negative fimlinirs. I'or five wwks after a'hnis-ion she ran an irresnl.ar 
fever, to 101' am! lOJ'l'., whioh then ?nhsi<le<l to normal with tare ri-e- over 100'!'. 
Her .soilimentation nrte on admi'-ion va<2S mm. (C'ntler) in one hour, hemoRlohin 9..a r., 
white cell eonnt 20.200. A<hni'>ion X-my films .‘•howcHi enlargement of l>oth hiiiR roots, 
some elomlim: «'f the left ha^e sidjaeent to the herirt containiiiR a \aRnely stH'ii eavity anrl 
inottlinR thrmichont the him: fields. 

Dnrim: the three' and one half months before ther.i]>y started the mottlinirs inerea.seil in 
.sire tind the eavity Ireeame more definite (fimire H). The spleen In'came palpable. How- 
ever. her Rencral I'ondition itnprove<l, she piiiusl weicht. her sedimentation rate fell to 
1-1 mm. and the white blond count tfi 12,2iX). 

Hrmnimlo was riven on Ib'fi -l l. H r. daily (six times. ()..a r.). Her X-my films con- 
tinued to show the initial abnonmditir's. but in AuRUst the inottlinRs ajipearcil smaller. 
The sedimentation rate Is'came more mpid in AiiRust (2-1 mm.) and remained luRh tlmniRh 
Oetolrer. On lO/ll/l-l the tcm])eiaturc rose to 102M'.: merlinm moist nde.«. dnlnc.s.s 
and diminished breath .'mnnds were found in the lower left ehc.sl jrostorioTly. X-r.iy 
films .showed an extension of the legion. I’romizole dosaRe was inereaserl on lO/lS/d-l to 
■1 p. per day. On 11/2I/-M aeid-fast haeilli were for the first and only time found on 
smear in the pastrie contents. Physical sipns in the left base jiersisterl. However, in 
Xovemiicr it was- definite tint the lunp mottlinps were smaller. , 

Towarrl the end of Xovemlier there was noteil a verj- slipht onlarpomeut of the thyroid 
isthmus, and on 12/1/4-1, in aeiHinlance with the new plan of treatment, the jrromizolc 
intake was decreascil to 1.0 r. The thyroid plarnl inrreased to a moderate sir.c. On 
I2/2(i/44 iirominenco of tlie nipples was- notoil (fiRiirc ti) and a slipht hairiness of the 
lahia majoni. Urine assay (l/lfi to 1/22 ,'4o) sliowcil a slipht inere.-iso in the 17-kcto- 
steroids, l.P mp. daily. On 2/10/4.5 administnition of thymid extmet was hegun and 
continued until July, when the pland eould no lonpcr Ire felt. The nijrple enlarpcmcnt 
and labial hair renurined unaltoix'd. 

The mottlings became barely visible on X-ray films after 1/1.5/45 and the ehe.st sipns 
dis;ipix?;ire(i. After .lanuaiy the spleen was no lonpcr felt and early in March two areas of 
calcification were well scon in that orpjin. In March there were no definite mottlings on 
X-r.vy films. The liver was last felt in Alay. 

Her coui-se has been uneventful since. She sbij-s in bed, cjits and plays at table. She 
has gained slowly in weight. The thyroid isthmus again became paljrable in February. 
Tiie basal metalxrlic nvte ((1/8/45) was plus 23 per cent. On a very small tiiyroid int.ako 
the gland has remained small. Tuberculin patch to.st (5/20/4.5) was positive. X-ray 
fiim.s (0/10/40) showed about a dozen small densities, jrci-sistent slight clouding on the 
left with its higlilight (compare figure 4). Blood examination; hemoglobin 9 g., white 
blood count 7,3.50. 
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Case JIJ; J. A., Porto Kioaii male, born -J/oA’lS, admitted to Bolievue Hospital S/31/44. 
History dated to 0/12/44, wlien he }>as«cd a re.^tl(^■•« night and .*Jecmed warm. The next 
day lie received a rmif ine injection of rliphtheria toxoid, which wa.s followed by a rise of 
tempemture to ]0o°j\ I'evcr, rhills and .sweat.c, and a nonproductive cough continued 
for two weeks. He was admitted to another }io.«pital. He wa.s described as being pale 
and nv.dnourisliod, weighing 30 pounds. The liver extended one finger’s breadth below 
the costal margin and the .silicon two fingers. Mantou.x test with 0.01 mg. OT was iiosi- 
tivc. X-ray film of the chest (ri,/27/44) showe<l miliary mottling through Ixith lungs and 
an eidargcd right root. In later films there was an increase in the size of the mottlings, 
enlargement of both roots and widening of the mediastinal shadow to the right. On 
S/lS/44 a roentgenogram shower! a moderate right pleural effusion. During the period 
of hospitalization the temperature ranged to lOt'F., with almost normal inten-als. By 



Fig. 6. Case II. Nipple prominence after seven months of treatment 

the time of transfer he had gained weight and the temperature rose notjabove .101“F. 
On 9/29/44 he became acutely ill with a left-sided pleural effusion and on 10/11/44 
developed abdominal tenderness. At this point, 10/14/44, promizole was given (0.5 g. 
every six hours). The abdominal picture progressed, he vomited and refused food. It 
was noted that the spleen had become enlarged and tender, e.xtending down to the um- 
bilicus, the liver was now 3 cm. below the costal margin. He was cyanotic and dj’spneic. 
By 10/27/44, howex^er, his general condition began to improve, although abdominal 
tenderness became more marked ox’er the splenic area. On 11/6/44, because of a fall of 
the white blood count to 3,800, promizole was discontinued. By the middle of November, 
abdominal sjTnptoms disappeared and he gained weight. Chest X-raj' films showed an 
increase in the mottling. On 10/23/44 a few white blood cells were found in the urine, 
slight'abnormalit}' persisted and on 12/5/44 culture nnd smear showed acid-fast bacilli. 

Promizole was started again in small dosage on 12/6/44. On 12/19/44 the thjToid 
isthmus was barel}’’ palpable. Icterus of the sclerae was obserx’ed on 12/21/44; the ic- 
terus index was 20; repeated a week later, the icterus index had fallen to 9.6. 

By 2/14/45 the th 3 TOid gland enlarged further, and he was given th 3 Woid extract. 
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The basal metabolic mte on 3/10/45 was minus 8.5 per cent. Chest roentgenogiams of 
3/2/45 showed a questionable diminution in size of the miliaiy nodules. Films should 
increasing areas of calcification in the spleen, fimt visible in January (figure 5). Un 
3 /4/45, with a slight febrile rise, he complained of back pain. Films of the spine revealed 
spondylitis of the eleventh and twelfth dorsal vertebrae. A review of prenous films 
showed that tliis process had begun on 1/3/45 and possibly as early as 11 /S/44. On 
3/19/45 a positive smear of the gastric contents was reported; after that no acid-fast 
bacilli were found on smear or culture. In August the fundi showed evidence of bilateral 
old and recent chorioretinitis; the last negative e-vamination had been made in hlarch. 
Urinary findings continued and urine cultures were repeatedly positive for tubercle bacilli, 
the last on 10/7/45. A retregrade pyelogram on 1/14/46 revealed normal pelves and 
calyces. 

Fihns taken 10/8/45 showed the miliarj'^ nodules in the lung to be no longer definitely 
fusible. The urinarj'- sediment continued to contain white blood cells; however, the 
urine culture on 2/8/46 was negative for tubercle bacilli. The spine lesion was progres- 
sive. His weight was stationaiy. He was slightly cyanotic, his thyroid was large, 
there was a sparse growth of scrotal hair. A normal serum bilirubin, 0.76 per cent, gave 
no indication of hemolj'sis, wliile his blood examination on 6/3/46 showed 10.5 g. hemo- 
globin, 5,400 white blood cells, 62 per cent poljmiorphonuclear leucocjdes. 

Case IV: E. B., colored male, born in June, 1942, admitted to Belleruie Hospital 12/16/44. 
The history dated back to about 10/25/44, when he developed a cold with a cough, became 
anorexic and irritable, and finally grew febrile and dyspneic. He had been in close con- 
tact with a 17 j^ear old tuberculous sister. On 11/24/44 he was admitted to another 
hospital, where he was at firet thought to have an asthmatic attack. The Mantoux test 
(0.1 mg.) was positive. The chest film showed a nodular area of clouding in the seventh 
right anterior interspace, an enlarged right root, thickened right pleura, widened mediasti- 
num and mottled lung fields. 

On transfer to Belleine he was in respiratory distress. There was an audible wheeze 
with a liigh-pitched paroxysmal cough and suprasternal and epigastric retraction. The 
heart rate was 166 per minute, the liver 10 cm. below the costal margin, the spleen just 
palpable and the abdomen markedly distended. There were duhiess and diminished 
breath sounds through the right chest with bronchial breathing posteriorly. 

Promizole was firet given on 12/19/44 (1.0 g. daily) and increased by 1/10/45 to 2.0 g. 
The cliild continued much the same, his temperature rising to 102° to 104°r. dailJ^ His 
chest signs progressed, showers of resonant rdles were heard over both bases. On 1/13 /45, 
because of even more marked abdominal distension, the promizole was discontinued, but 
as the abdominal signs were unaffected, the latter was given again on 1/24/45 (0.5 g.) and 
increased to 1.0 g. daily. In the chest films the mottlings seemed a httle larger and on 
l/S/45 a caAdty, 6x6 mm., was seen in the area of right basal clouding. His cerrical 
nodes enlarged, the liver increased in size and amphoric breath sounds were heard over 

e ^i^it base and a.xilla. There were no signs of meningitis. He became somewhat 
more dinwsy and irritable and slightly cyanotic. Spinal fluid aspirated postmortem 
contained no tubercle bacilli on smear or culture. 

Autopsj , peiformed by Dr. Carter Alexander and Dr. John W. Hall, showed primary 
tuberculosis, with the primarj' lung component in the lower portion of the right lower 
lobe; casTOUs tuberculous pneumonia of the right lower lobe; tuberculosis of the tracheo- 
bronchial Ij-mph nodes; tuberculous empyema and fibrous pleural adhesions right; miliary 

u erculosis of the lungs, liver, spleen, pericardium and kidney; early tuberculous lepto- 
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meningitis; hj'perplasia of the tl^Toid gland. The gross and microscopic description of 
the thyroid gland follows: “The thyroid is normal in size, shape and consistency. Its 
cut-surface is reddish brown and does not appear to contain colloid. On microscopic 
ex.amination the acini show considerable variation in size and shape, but most are smaller 
than normal. Most of the follicles are lined by tall columnar epithelium and in the 
larger acini epithelial pegs are present. Onlj’’ a rare acinus contains colloid. The stroma 
is normal in amount, but within it the capillaries reveal marked congestion.” (Figure 7.) 



Fig. 7. Thyroid gland of case IV, who received 43 g. of promizole in seven weeks. Most 
of the follicles are lined by tall columnar ejiithelium. Only a rare acinus contains colloid. 


Case V: R. L., Porto Rican male, born S/17/44, admitted on 1/23/45 to the Ear, Nose 
and Throat Sertice, Bellevue Hospital, with a one-day history of fever and irritability and 
a discharging ear. In spite of a mastoidectomy and a contralateral myringotomy, the 
temperature on 2/22/45 reached 105.4°F. He became croupy and his lespirations rapid 
and grunting. On 2/24/45 there were rales and bronchial breath sounds over the right 
upper chest and a clouding of the right tiiipcr lobe was seen on the X-ray film. Pneumo- 
coccus tvpe-XIV was obtained repeatedly on nose and throat cultures and also on ear 
culture. An X-ray film of 2/2S/45 showed an effusion in the right chest. By 3/5/45 the 
effusion had cleared and there was a haziness of the right upper lobe region witli nodular 
areas of clouding (4 mm. to S mm.) in the firat three interspaces; there was a widening of 
the right mediastinum. The fever disappeared, but on 3/S/45 his temperature rose 
again to 101°F. Mantoux test (0.1 mg.) was positive. Study of the earlier X-ray films 
(2/24/45 and later) showed a fine mottling. The clinical impression was that this tuber- 
culous infant had also suffered from mastoiditis and jmeumonia in which pneumococcus 
type-XIV was at least one of the jiathogens. 

On 3/22/45 promizole administration was begun (0.5 g. daily). By this time the nodn- 
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lar lesions on the right had enlarged and the mottling had increased. He was extremely 
irritable, weak and thin, and weighed 13 pounds. He breathed rapidly and coughed on 
being disturbed. It was a paroxysmal cough, often metallic in quality. 

The infant improved clinically, ate well and made a slight weight gain. His ears 
stopped discharging, liis temperature was only occasionally febrile. Slight cyanosis was 
observed 4/27 /45; the thyroid gland was not palpable. Gastric examinations were neg- 
ative for tubercle bacilli on smear and culture. On 6/9/45 a new febrile period began, 
both ears again discharged, and he became more irritable. Lumbar puncture was done 
on 7/14/45 and the spinal fluid proved to be normal. X-ray films showed constant 
progression, his condition deteriorated, r&les were heard bilaterally in the chest, his respir- 
atory distress increased until he seemed almost frantic. There was no vomiting. Neuro- 
logical signs were absent until the day of death (8/1/45) when there were nuchal rigidity, 
periods of respiratorj' apnea and, just before death, convulsive movements of one lower 
extremity. Lumbar puncture; pressure 250 mm., 30 lymphocytes, sugar 79.5, Tandy 
negative, cultures negative. Autopsy was not done, 

DISCUSSION 

Prognosis of 7niliary hibcrcnlosis; significance of results: Three of 5 consecutive 
cases of acute generalized miliary tuberculosis treated wdth promizole are alive 
twenty-four to twenty-seven months after their miliaiy^ lesions were first seen 
and these lesions have receded according to X-ray examination. Is this imusual? 
In the opinion of many experienced clinicians, it is. Amberson (23) said of acute 
miliary tuberculosis, “The prognosis is uniformly hopeless and treatment un- 
availing.” Pinner (24) in 1945 VTOte, “A few cases are on record in -wliich a mili- 
ary seeding resorbed and left roentgenologically normal lung fields.” 

The literature contains many reports, commonly of isolated cases, of chronic 
miliarif tuberculosis, that is, of patients outliving the usual course of six to ten 
weeks. Hoyle and Vaizey (25) analyzed 10 patients of their owm who lived more 
than three months and collected 110 additional cases from the literature. For 
comparison with our patients, one should select cases similar to them, that is, 
acute miliarj’^ disseminations in children which occurred ivhen the primar 5 ’- lesion 
was fresh and Avhich retrogressed, the children surviving for fairl}'- long periods. 
This eliminates cases with larger than miliary lesions or with disseminated calci- 
fication when first seen. It does not exclude patients who fail to present the acute 
clinical picture: there is a difference of opinion about the significance of the acute 
onset. Hoyle and 'i'aizey found the onset to bo more acute in those who sur- 
vi\’cd a shorter time; and conversely, loss acute in those who went on to recover}'. 
This had been essentially the opinion of Assmann (20) and of Hein (27). How- 
ever, Fish (28), as well a-s van Creveld .and Huet (29), thought the prognosis 
unaffected by the acuteness of the onset. Our patients all had an acute onset. 

Engel (30), on a scr.icc which oveiy year saw 20 to 25 cases of tuberculous 
meningitis in children, says that in fifteen years of experience he saw only one 
ca.^c of survival from miliary tuberculosis. Duken (31) reported apparent re- 
covery from miliary tubereulo.ds in 2 or porhap.s 3 children. Similarly, Ann.and- 
Delillc and his ooworkem (32) de.-cribed altogether 4 cases of iniliaiy tubercu- 
losis with apparent recovciy seen at the Hospit.al Hdrokl, P.tris. 

Wallgrcn (33) stated that, of 84 cases diagnosed clinically and rocntgcnolo^- 
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callj’’ as acute n^iliary tuberculosis at Gothenburg wthin a period of fifteen years, 
5 recovered (one had clinically acute miliaiy tuberculosis, in 4 there were no 
clinical sj^ptoms at all). Our experience has been as follows: in the past 
fifteen years we have had onl 3 ’' 2 cases in children under 13 yeurs resembling tlKse. 
The first, admitted in 1932, clen''ed most of his miliarj’’ lesions, sickened of acute 
tuberculous bronchopneumonia and died twenty-two months after the onset of 
miliary tuberculosis. Tins case has been pre^’iously published (34, 35). A 
second cliild, observed for twentj'-three months, whose miliarj’’ lesions have 
shown marked regression, is the patient who received promizole for twelve days. 

There are observers, however, who liave more frequentlj’’ met with recovered 
cases. Pish (28) reported 4 apparent recoveries, 3 of whom had been treated 
with a gold salt, Solganol-B olcosiim. Roberts and Nassau (36) saw 4 children 
with apparent recoverj'^ from miliar 3 '’ tuberculosis at the time of wilting, and a 
fifth who died after eighteen months. One of these children apparently dis- 
seminated following a hip injurj’’; no primarj’’ focus in the lung is mentioned. 
Van Creveld and Huet treated, in a sixteen-year period, 12 children under 13 
j'ears of age, diagnosed as chronic miliary tuberculosis; all but one recovered and 
that patient lived over two years. The first impression from these figures is 
that acute miliar^’^ tuberculosis has an excellent prognosis, j’^et an analysis of this 
interesting paper makes it clear that most of the cases were alreadj’- of moderate 
or long duration w'hen first obseiwed bj’- the authora: 3 were of one to three years’ 
duration, 3 of six to ten months’, as measured by X-raj' detection. Of the re- 
maining 6 cases, 5 ■were diagnosed at the sanatorium and one was of four months’ 
duration when admitted. 

The proportion of recoveries among the total number of acute miliarj’- cases is 
given only by Wallgren. From his statement that he sa'W 20 to 25 cases of tu- 
berculous meningitis aimuall}’’, it is e'rident that Engel also saw a correspondingly 
large number of acute miliary tuberculosis. 

Our final impression is that our results, though based on a ver}’- small group, 
indicate that the drug used has a favorable action. 

Possible sites of drug action: In attempting to explain the apparent prolongation 
of life up to this time, one should be clear as to the usual causes of death. For 
convenience one may refer to Hoyle and Vaizey’s analj'sis (25). Their group I 
(died within six months) consisted of 13 cases. Eight of these died of meningitis, 

3 of toxemia due to the acute dissemination, one of organ tuberculosis, the last 
of septic bronchopneumonia. In these the clinical course -was one of steady 
deterioration with acute tuberculous meningitis as a common terminal event. 

Of their group II (died in over six months) the typical picture was one of re- 
missions and exacerbations. Of 33 cases, 14 died of meningitis, 9 of to.xemia due 
to miliary disease, 7 of organ tuberculosis and 3 of congestive heart failure. 

After a prolonged course, postmortem examinations show' tubercles of various 
ages in different organs, with a final terminal miliary spread as well as a frequent 
meningitis. Most investigators attribute this picture to repeated hematogenous 
dissemination of tubercle bacilli. A few are of the opinion that the dissemination 
of toxins also may give the picture of miliary tuberculosis (37, 38) or lead to 
exacerbations (39). Rich and McCordock (40) believe that the terminal menin- 
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pti« i''- not (hso to nrufo inilian" tii'-'ornuiatjon, but tliat it is tlio end I'CsuIt. of 
tho projrnxsvion of some old (uIk'ItuIous forus adjnocnt to the mrnlni^O'^. 

It v.'ould .‘■'(X’ni that n dnif: ofToclivc ayainst llii': dboasc must, flioroforo, net to 
pmvrnt ilisseminntion niul to limit loenl propi^'-sion. 

'I'ho slifdit ofTtvl of promirolo on tubor.'ulo-^iVin the ndtilf «-ou!d not have led 
one to anticipate a strildni^infhience on our patients. Yet in e\penmontal guinea 
pig tuberculosis the dnip had a maihed action in causing retrogrees-jon of lesions. 
It may Ix' that in our children the companvtivcly recent jiriimiry lesions in lung 
•and lymph nodes, with the miliary tlisccmination from them, rc's-emldo the earlj’’ 
cxjK’rimental tuherculo.sis of the guinea pig at the site of inoculation and in the 
.axillan," or inguinal nodes, with their resulting acute homafogenousdissemin.ation, 
and that this p.artly explains the similarity in therapeutic results. In the 
animaU these nrimnrj* lesions seemed more resistant to (rcutnicnt with the sul- 
fones th.nn did the hematogenous visccml lesions (1, 0). In this respect also 
there appeare to he a similarity to the ro.'^ponsc in our patients. 

Some faciorf iiwohrd in Otrrapcutic failures: The 2 children who died difTercd 
from the surnvors in some re<i>ecfs which arc perhaps significant. Fimt., only 
they had clinic.al signs of tnielicobronchinl ob‘'l ruction when administration of 
the dnig was Ix'gun. 'Hiis may have l>ecn a.ssociaicd in them nath more broncho- 
genic diSsSemination th.nn occurred in the othem. Second, age may have been a 
factor, as one w.ns by far tljc youngest, 7 months, and the other 2 yc.ni-s 6 months, 
as compared with 2 years 4 months, 4 years 2 montlis, and G years 0 months of 
the .survivors. Third, dunition of the di.reasc before treatment mnj’ liave been 
important. If wo compare the intcn’als between the first symptoms and the 
.start of chemotherapy, this is for the sundvors four and one-half months, five 
months, two and one-half months, and for the dcec.nsed one and one-half months. 
It appears that 2 of the C.ascs doing well hod already sum’vcd the usual duraliori 
of aatlc viilicry tuhcrculnsis, and (hey may therefore have had a belter prognosis at 
the start of treatment than the eases of shorter duration. On the other hand, among 
guinea pigs treated with promisolo, a higher mortality occurred when treatment 
after experimental infection was delayed (G). Fourth, dosage may have been a 
factor. After three weeks of treatment, the dnig was discontinued for eleven 
daj’s in case IV. Vdiilc under treatment his average blood levels (0.8 mg. per 
cent) were lower than the other children’s. However, blood levels on the fifth 
child, who died after four and onc-half months of therjxpj*, averaged 2 mg. per 
cent, and wore similar to those of patient II on her oripnal high dosage. 

SU.M^L\nY 

Five consecutive cases of acute generalized miliarj' tuberculosis in children were 
treated with promizole. Tliree have survived twenty-four to twenty-seven 
months since the diagnosis was made. It is rare to have a child sur\ave as long 
as this. 

The primary chest lesions cleared very slowly and incompletely. Kidney and 
spine lesions appeared and progressed under continuous drug administration. 

Promizole has bizarre toxic effects on the thyroid gland, breasts and genital 
hair. These are more likelj' to appear after prolonged administration. 
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C iiici) rnsos ooiisocutivos <io pniiiullu jiRuda wi nifioH ftioron tratados con 
proml“o!, hiducndo yohtt'viviilo trca dc olios dc vcinticuatro u vcintisiete mcscs 
dt'sde quo hc hizo ol d’mpndstico. ICs raro (pjo »n riifto Hohrtiviva todo esc ticmpo. 

Las losioncs toracicas priinarias dej-aparecioron con nnicha lontifud y cn forma 
incomplota. Sc prt'sontnnni Ic.sioncs ronalos y raquidcns quo nvanzaron aun 
mientras bo adniinistraba la dropa. 

E! promlzol provoca on o! tiroidos, mamas y vollo pcnital, cfcctos tordcicos 
pcculinrcs quo son mfus suscoptibles dc npareecr cuundo la administracidn os 
prolongnda. 
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ULMONARY TUBERCULOSIS AND SEASON OF BIRTH 
VIRGINIA ZERILLI EHRLICH^ 
iNTROBtrcnox 

Numerous studies have been made concerning the relationship between month 
and season of birth and psj'chological or ph^ysiological factors in human develop- 
ment. Data have been presented to show that children born in summer or 
autumn are hea\rier than those bora in spring or vinter (1). Studies of intelli- 
gence and season of birth have indicated that children bom in warm monthstend 
to have higher intelligence scores than those bom in winter months (2). Hunt- 
ington (3) has discussed the relation of season of birth vith manj' factors: genius, 
length of life, insanity, disease. He discusses the relation between season of birth 
and tuberculosis. He concludes (4) that persons who suffer from tuberculosis 
show an unusual number of births during what is, generall 5 ', the most favorable 
season of birth, “late winter or earty spring — ^February or March.” He e.xplains 
this trend in the following words: 

“The fact that tlus occurs at the season when the births of eminent leaders are most 
numerous furnishes strong, though unexpected, erddence as to the potenc 3 ' of the basic 
animal rhjd^hm of reproduction. It apparently inthcates that when the reproductive 
urge reaches its height in May or June two things occur. Mrst, on the a\-erage the 
children who are then conceir’ed are stronger and longer-Ii'S’ed than their brothere and 
sisters who are conceived at other seasons. This e^ 5 »lains the high proportion of births 
of geniuses, or rather of persons whose innate ability finds expression in actirdties which 
lead to fame. True geniuses may be equally numerous at other seasons. Second, people 
who are emotionally or intellectually weak are especially iikety to jdeld to the sexual 
stimulation which marks the chief season of reproduction. Such parents presumablj’' are 
responsible for a large percentage of the persons who become criminals or suffer from 
insanity. Third, phj^sically weak people who usually are not able to produce children 
may become parents under the stimulus of the primitive breeding season. Their children 
are probably especiallj’’ susceptible to tuberculosis as well as to the influences winch lead 
to crime and insanity.” 

Besides the direct factors of climate and weather, Huntington (5) cites several 
indirect factors which he considers as influences upon season of birth. These 
are factors whose effects operate through physiological, cultural and sociological 
conditions. 

Tuberculosis is one disease afflicting mankind which has been studied in asso- 
ciation with ail these factors, but most often with climatic, meteorological and 
geographical factors. It is the one disease whose “cure” has been popularly, as 
well as medically, associated with variations in climate and season. An occa- 
sional article has been presented in which the course of the disease in patients 
under care has been studied in relation to the time of j^ear and climatic changes 
associated with the seasons. 

i 100 Thaj'er Street, New York 34, New York. 
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Bushncll (0) slnloi? that : 

“In large tul»erculosis hospitals it is not unusual to see a group of far-advanc''d patients 
carried off at the rate of one, two or three a day \Yhen the conditions of weather are 
particularly trj'iug, while at other iwriods of the year there may be no deaths for weeks at 
a time.’’ 

Clayson (7), reporting on 41 cases of pulmonars'- tuberculosis, states that: 

. . there w.as a tendency for the sputum to be more copious during the months of 
February', March and April (or for jiart of th.at time) than at any other season of the year 
... It thus .appears that in pulmonarj' tuberculosis the softening of lc«ioas t.akes place 
most commonly in the montlrs of February, March and April.’’ 

rctci-scn (S) reports on a study by Browning and Ellsworth. He says: 

“Browning and Ellsworth observed that the iieriod of the equinox is more difficult for 
the tubercular patient Ihdng in the Los Angeles area, . . .'Second, he (Browning) observed 
that the greater the variability, that is, the suddenness and frequenej' of weather change, 
the more pronounced the clinical effect and, furthermore, that gm.atcr variability was 
apt'to occur from the fifteenth of March to the first of April and from the middle of Sep- 
tember to the 5th of October in the Los Angeles region, that is, in the spring and in the 
autumn.’’ 

In another article, Petersen (9) makes the following statement, in which he 
summarizes man}' of his observations on tuberculosis and meteorological dis- 
turbances: 

‘The trend to activation of tuberculosis observ'cd in the late winter and spring is 
associated with the general tendency to increased catabolism e\ident in normal indi- 
viduals .as well as patients studied. The lowering of the blood pH (relative acidity) and 
of the blood pressure (vascular and general cellular fatigue) along with the increase in 
capillarj' permeability give objective evidence that resistance to tuberculous extension 
decreases with organic (tissue) fatigue. Tliis organic fatigue results from the loss of 
buffers, vitamins and essential mineral and organic constituents, incidental to the repeti- 
tion of environmental impact of the severe meteorological turbulence of the late winter 
and spring. Basically it must be considered from the point of view of an energj’^ deficit.’’ 

In still another article, Petersen (10) generalizes liis theories to aU patients, not 
just the tuberculous. 

“ . . . the human organism is constantly pendulating in a biological rhythm that is 
largely conditioned by the atmosphere, though obviously every change in environmental 
conditions, no matter what their origin, will in some degree require adjustment and to this 
degree influence a labile focus, whether tuberculous in origin or not. . . . 

“Tlie environmental situation is never repeated for any individual organism that e.xists 
in an unstable atmosphere such as ours. Consequently each patient must be studied 
individually.” 
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PURPOSE OP PRESEXT STUDY 

In the present study the relationship between season of birth and pulmonaiy 
tuberculosis is discussed. A method of analj'sis is used which is considerably 
more detailed than that usually presented. If, as Cobbett (11) states regarding 
tuberculosis, “The seed comes to all; it is the soil which determines whether or 
no it shall germinate and grow to maturity,” then it is possible that the soil may 
be more fertile at certain times of the 3’car than at others. Huntington stresses 
the conception date in his analyses. In the c.ase of tuberculosis, the period of 
birth maj' be more important, if, .as Fishberg (12) obserres, “the new-born infant 
is invariabl.v free from tuberculosis, indicating that infection, if it occura at all, 
alwaj's takes place after birth.” 

This is primarily a statistical report to the medical profession. The foregoing 
discussion of the literature is intended merel}’^ as an attempt to coordinate some 
of the pertinent studies on the subject as a back-drop for the numerical data. 

DESCRIPTION' OF SOURCE D.A.TA 

The present sample was taken from the files of the Bureau of Tuberculosis in 
the Board of Health in New York City. Only the files for deceased patients were 
used. Everj'- card from which the exact date of birth could be obtained was in- 
cluded in the sample, jdelding about one-sbeth the total file, or about 10,000 
cards. Birth-dates of persons bom in the Southern Hemisphere were automati- 
callj’’ omitted. 

These cards were sorted so that onl}^ cases where the cause of death was given 
as pulmonary tuberculosis were used. Cards giving any other tj'pe of tuberculo- 
sis or listing anj*' complication nith the pulmonarj' tuberculosis were discarded. 
Furthermore, only cards which recorded the date of death for the seven j’^ears 
1936 through 1942, inclusive, were used. Records for other years were not 
complete. 

After all these discards were made from the original sample, the final group 
consisted of 5,986- cases. This is the group from which the following statistics 
were derived. 

The range of birth-dates in the group is approximately ninety years. 

Some vital statistics: Of the 5,986 cases, 62 per cent were males and 38 per cent 
were females. The proportions according to color were as follows: 70.6 per cent 
were white; 28.6 per cent were colored (black or mulatto); 0.8 per cent were 
yellow or red. A break-doum by sex and color shows an interesting difference 
between the white and colored groups. YTiereas 66.4 per cent of the whites 
were males, as against 33.6 per cent for females, among the colored people the 
proportions were verj" close; 50.3 per cent males and 49.7 per cent females. 

Method of analysis: A distribution of the date of birth throughout the calendar 
year was made for the entire group. In other words, the 5,986 cases were dis- 
tributed by date of birth, from Januarj’- 1 through December 31, regardless of the 
year of birth. In this way, we had immediately aAwlable the number of births 

“ Later, in order to simplify calculations, 4 cases were e.vxluded because they fell on Feb- 
ruary 29, and did not vary in frequency from the normal expectancy. 
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on any given day of the calendar year, or on any group of days. This original 
distribution is the source of our statistical calculations, and the method cmploj’-ed 
made possible the detailed seasonal analyses reported here. This point is stressed 
because very fe\v discussions of season of birth, in anj’^ field, employ this tech- 
nique. Yet, it is a ncccssarj' one for complete and accurate studj\ 

Rirthermore, this tn^c of basic distribution, besides requiring utmost accuracy 
in birth-dates, makes possible analyses on the basis of the tme calendar of the 
seasons, as defined by the astronomical delimitations of solstices and equino.xes. 

In all season of birth studies, much emphasis has been placed on weather and 
climatic factors, whether dircctl}' or by implication, such as the grouping into 
cold and warm months. Yet, the studies have used a method of analysis which 
is not fundamentally accurate. The ci\’il calendar of months does not define 
limits of season, except very vaguely. "Whether climatic and meteorological 
factors are the basic causes of the variations reported or not, a more accurate 
calendar base is necessarj’- for such discussions. 

It was for tliis reason that the report on intelligence and personality factors by 
Forlano and Ehrlich (13) used a dual calendar basis. The montlilj^ analysis was 
made for basic comparisons -anth other studies. The second analj’-sis was made 
on the basis of the astronomical calendar for the seasons. 

And, the detailed day-to-day distribution jdolds a third advantage. It makes 
it possible for us to analyze the data according to periods smaller than the com- 
plete season, or even month, if such periods should warrant this approach. 

All three methods were found useful in the present study. 

THE STATISTICAL REStTLTS 

The months: Our first anal 3 'sis was the most obvious, by months of the calendar 
3 'ear. The results are summarized in table 1. 

The absolute frequencies reported in table 1 cannot be interpreted directly 
because the number of da 3 ’-s per month varies. The mean daily rate corrects this 
discrepancy and places each month in its proper relative rank. It uill be noted 
from the table that ]Ma 3 '’ has the lowest mean dail 3 ’' rate, wliile August and 
September have the two highest daity rates. The last column of the table gives 
the standard de\dation of the means for each month. It is used to determine the 
reliability of the differences between means for any two months. The difference 
of 2.6 and 2.8 between the means of May and August or September are statisti- 
call 3 ’' significant differences. Between May and August, the critical ratio is 2.55. 
Between May and September, the critical ratio is 2.77. A critical ratio of 2.5 or 
more is considered statistically significant, indicating that the differences be- 
tween the means obseiv-ed are due to factors other than chance. 

The seasons: B 3 ’^ dividing our original distribution according to the astronomi- 
cal seasons, we were able to make a comparison between the actual cold and warm 
periods of the year. The solstices occur usualty on June 22 for summer, and 
December 22 for ninter. The equinoxes occur on March 21 for spring, and 
September 24 for autumn. Spring, therefore, includes the ninety-three days 
from March 21 through June 21 ; summer includes the ninety-four days from June 
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22 through September 23 ; autumn includes the eighty-nine days from September 
24 through December 21; and ninter includes the eightj'-nino daj's from Decem- 
ber 22 through March 20. 

Table 2 summarizes the statistical data obtained by these seasonal groupings. 
From table 2 it will be seen that spring has the lowest and winter the liighest 
mean daily rate. Tins jiclds a critical ratio of 2.32, a figure somewhat lower 

TABLE 1 


Birlh-month of persons dying from putnionarp tuberculosis in New Vork City 


uoNxn 

rRTQTniXCT 

WtAN' DAIIY SJ^rt 

DEmnOK 

January 

479 

15.5 

0.9 

Febru.ary 

4S1* 

17.2 

5.2 

March 

520 

16.S 

5.6 

April 

4SC 

16.2 

5.0 

May i 

4C2 

14.9 

4.3 

June... 

492 

16.4 

5.2 

July 

492 1 

15.9 

5.4 

August 

542 

I 17.5 

3.7 

September 

1 531 

17.7 

3.6 

October. 

i 4S2 

15.5 

S.S 

November 

495 

10.5 

5.4 

December 

520 

16. S 

5.5 

Total 

5,9S2 

16.4 

5.1 


* Frequency equals 4S5 when February 29 is included. 


TABLE 2 


Season of birth of persons dying from pulmonary tuberculosis in New Fork City 


EEASOJJ 

FKEQCCKCt 

>CEAK DAaV 
SATE 

STAKDAED 
OEVTATtOS ; 

NTTUBEE 
or DAYS 

Spring 

1,431 

15.4 

4.6 

93 

Summer 

1,596 

17.0 

4.7 

94 

Autumn 

1,416 

15.9 

4.5 

S9 

Winter - . - 

1,539 

17.3 

6.3 

S9 

Spring and autumn 

2,847 

15.6 

4.7 

1S2 

Summer and winter 

3,135 

17.1 

5.7 

1S3 


than the acceptable ratio for statistical significance. But, the difference in mean 
da% rate for spring and autumn is verj’- slight, just as the difference between the 
mean daily rates for summer and winter is slight. So, we combined spring and 
autumn and compared these two with the combination of summer and winter. 
The difference betw^een the means obtained by tliis combination is statistically 
significant. The mean difference is 2.73 times its standard error. 

The smaller areas: Tables 1 and 2 give a generalized picture of the seasonal dis- 
tribution, which remains vague because it is so generalized. From them we are 
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tempted to arrive at contradictory conclusions; ( 1 ) that persons bom during the 
month of are least likely to die from pulmonary tuberculosis, and that those 
bom in August and September are most likely to die from it; and (B) that it is 
the winter period which is least favorable, with the summer in second place, while 
spring retains its favorable position. 

Statistically significant differences are derived from means of samples. Very 
often, means level off vide variations within the sample, which become lost in 
overlarge groupings. In season of birth analyses, only a day-to-day distribution, 
viewed without undue stress upon any calendar limits, will point up the areas of 
real peaks or lows in the distribution. 



D CO i D cbTiJ co’o I'j a b i5'£5' 

JAM FCa MAR. APR MAY JUN. JUL. AUG StlPT OCT NOV DE.G 

Chart A. Distribution of five-day moving average frequencies for dates of birth of 5,9S6 
persons djing of pulmonary tuberculosis in New York City. 


From our day-to-day frequenc}^ distribution a smoothed-curve graph was made 
by converting the actual frequencies to a five-day mo^^ng average cj’-cle. Thus, 
the frequencies for the da3's January 1 through Januar}’ 5 were totaled and di- 
\dded bj' 5 . This gave the average frequenc5’’ for the middle da}^ of the group, 
January 3 . Ne.xt, the frequencies for the five-day group from January 2 through 
January 6 were added, and their average assigned to Januarj’- 4 . The 3"ear was 
considered as a closed circle, ■with the last two da3''s of December averaged with 
the first three da3’-s of January;’’ to obtain the average for Januar3^ 1 , and so on. 
In this manner, ever3^ da3’- of the 3’’ear had an average frequenc3' assigned to it, 
and we were able to obtain a cura-e more tmb’’ descriptive of the da3'-to-da3' 
trend, without the chance fluctuations of the original distribution (chart A). 

Chart A was made from this five-da5’' moving average distribution. It shows 
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the average dailj’^ rate for everj' daj' of the j'car. Tlie mean expectanc}'^ for the 
entire group is 16.4. ’^''ariations are shovra above and beloiv this e-xpected aver- 
O’SP- A glance at the chart will show tJiat our results reported for the months and 
seasons are generally true. Spring remains a season of consistently below average 
frequencies, during which the month of May has the most protracted period of 
such below average frequencies. Autumn shows more variations above the mean 
than spring, but there are no marked peaks or low points. Tlie graph for summer 
shows why August and September jneldcd such high means, and July did not. 
Evidently it is not the entire summer which is unfavorable, or tending to greater 
susceptibility to pulmonarj’ tuberculosis. Tliere is a portion in July which tends 
to be favorable. Going back to our original distribution, we find that the 
thirteen-day period from Jul}' 19 to July 31 yields a total frequency of 172, which 
gives a mean dailj' rate of 13.2. The average for the summer, exxlusive of these 
thirteen days, rises to 17.0. Ti)cre is a statistically significant difi'erence between 
these means, for the critical ratio is 3.55. 

Let us look at that portion of the graph describing the winter season. This 
showed up as the least favorable season of the year in our season analj^sis. The 
variations above and below the expected mean are remarkable. Actuall}’", the 
highest concentration of frequencies and the lowest concentration occur within 
this period. Obidously, an anal}’’sis by areas is justified. Eirst, let us compare 
the highest peak vith the vei^’’ low area following it. From December 22 through 
Januarj'- 4, a period of fourteen daj's, the mean dail}' frequencj’- rises to 21.6, the 
highest obtained for any time of the year. Almost immediatel}’’ following it, is 
the fourteen-day period from Januars*^ IS through Januar}' 31. The mean dailj’' 
frequency for this period is 11.0, with a standard deidation of only 2.6, which 
describes the consistencj’’ of the frequencies in this area. The actual frequencies 
for these fourteen dajx are: 14, 10, 12, 10, 9, 10, 9, 6, 14, 13, 12, 13, 7, 15. Note 
that none of the frequencies even approaches the mean expectancy of 16.4. The 
peak period shows more marked variations, as the standard deination ivould 
imply. They are given here for comparative purposes. Beginning with Decem- 
ber 22 we have: 12, 20, 22, 35, 22, 21, 18, 11, 15, 25, 40, 26, 16, 20. The highest 
daily frequencies for the year occur vithin this area. 

It is of interest that the area, January 18 through Januarj’^ 31, is just six months 
removed from the other period of notably low means, Juty 19 to July 31. An 
astronomical fact may be worthy of note in this connection. The distance of the 
earth from the sun is least in January and greatest in Jul 3 ^ These are times of 
lowest and peak temperatures, also. 

There is one other area during the vunter which shows a consistent Hgh fre- 
quency rate, from about March 1 to 20. The meah for this period is lS.9 ± 5.6, 
which exceeds the average of the entire winter (17.3) by 1.6. 

Further notes: I was curious to see whether the general pattern of peaks and 
lows remained if the entire group was split into categories by sex and color. 
Chart B was constructed to illustrate the results of these more detailed dis- 
tributions. 

The chart was constructed in the same manner as chart A. The da 3 ’'-to-day 
frequencies for each category were obtained. Then five-day averages were 
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assigned to the middle da}' of each five-day unit. Tlie chart, therefore, repre- 
sents a five-day mo\'ing average distribution of frequencies for each of the four 
categories: male-eolored, female-colored, male-white, female-white. | 
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Chart B. Distribution of five-day moving average frequencies for dates of birth of 
persons dying of pulmonary tuberculosis in New York City, by sex and color. 


Since, by breaking up the total group our total number of cases for each cate- 
gory became smaller, elaborate statistical calculations seemed imwarranted, as 
they could only be accepted as tentative or no more than indicative of a trend. 
Chart B will serve to demonstrate the facts. The differences in range for the 
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daily average rates from group to group are dircctl}’ dependent on the differences 
in the sizes of the groups. The male-white group was the largest, representing 
47.2 per cent of the total of all whites plus all colored combined; ne.\t came the 
female-whites, 23.9 per cent; then the male-colored, 14.5 per cent; and last, the 
female-colored, 14.4 per cent. It will be noted that those areas which were 
significantly Ixigh in the total group (chart A) remain above average in each of 
the subgroups shown in chart B. The same consistency is to be seen for tlie 
areas of low frequenej”. Naturally, there are many fluctuations due to the re- 
duced sizes of the groups, and therefore the reliability of the variations is les- 
sened; yet, the consistency of the significant areas is a factor to be considered. 
E'videntlj', the seasonal fluctuations remain similar for the sexes and for the two 
major racial groups represented, the wliites and the colored. 

COKCLVSIONS 

Careful stud}*^ of the results reported here indicates that there does exist a rela- 
tionship between date of birth and the likelihood of dying from pulmonary 
tuberculosis. 

In terms of months, Maj'^ shows the lowest rate of susceptibility, while August 
and September show the highest. 

In terms of season, those of milder temperatures, spring and fall, show lower 
rates than those of extreme temperatures, summer and winter. Spring is the 
season of least susceptibility. 

An analysis by smaller areas or periods of the year reveals exceptions within 
these major generalizations. 

The lowest mean daily rate of birth for those d 3 Tng of pulmonary tuberculosis 
was in late January, from about the ISth to the 31st, in the 3nidst of a season of 
high rates. A corresponding period occurs in the midst of summer, which also 
has a generally high rate. The low period occum from July 19 to July 31, exactly 
six months after the muter period. 

The area of peak dailj’^ mean rates occurs from December 22 through January 
4; and early March, from 1 to 20, also shows a high rate. 

The variations observed recur vith conristencj’- even when the group is 
anatyzed according to sex and color. 

These area delimitations must not be interpreted literali 3 ^ They are guide- 
posts for periods of the 3 ^ear, and most likely the days immediately preceding or 
following them might be included, given another distribution. The concentra- 
tions of frequencies, however, at these approximate times, can be expected to 
repeat themselves statistical^^ as all are statistically’- significant observations. 

CONCIiUSIONES 

El cuidadoso estudio de los resultados comunicados indica que existe cierta 
relacidn entre la fecha del nacimiento y las probabilidades de fallecer de tubercu- 
losis pulmonar. 

En t4rminos de meses, mayo muestra la menor susceptibilidad, en tauto que 
agosto y septiembre revelan la mayor. 
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En cuanto a estaciones, las de temperaturas mds moderadas, primavera y 
otoiio, muestran coeficientes mds bajos que las de temperaturas extremadas, 
verano e inviemo. La primavera cs la cstacidn de menor susceptibilidad, 

Un andlisis circunscrito a zonas o pcriodos del aiio mds limitados revela excep- 
ciones que se apartan do las graudes generalizaciones expuestas. 

Para los que mueren de tuberculosis pulmonar el menor coeficiente diario 
medio de natalidad fud hacia fines de enero, del 18 al 31, a mediados de una 
estacidn de coeficientes altos. Obs6r\’^ase un fendmeno correspondiente a 
mediados del verano, que tambidn tiene un coeficiente en general alto, o sea del 
19 al 31 de julio, precisamente seis meses despuds del perlodo invemal. 

El perlodo de coeficientes diarios mdximos medics es del 22 de diciembre al 4 
de enero; y la primera parte de marzo, del 1° al 20, tambidn muestra coeficientes 
altos. 

Las variaciones observadas recurren con constancia, aun analizando el grupo 
conforme a sexo y color. 

No bay que interpretar al pie de la letra estas demarcaciones cronoldgicas. 
Son mds bien postes que senalan dpocas del ano, en las que, con otra distribucidn, 
babria probablemente que incluir los dlas inmediatamente anteriores o 
posteriores. Sin embargo, cabe esperar la repeticidn.estadlstica de esas concen- 
traciones de frecuencias, a dicbas fecbas aproximadas, pues todas esas observa- 
ciones revisten importancia estadlstica. 
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CARCINOMA SIMULATING PULMONARY TUBERCULOSIS* 

DifTcrentlnl Dln^nosls In the Presymptomntte StaEc in Two Cases 
LOUIS i:. SILTZHACH 

A \vi(l(' soKmoiit of our ndult malo population lias rcconfly been sun’e 3 ’cdby 
mass cliost X-ra^v inofliods at induction into tho Armed Forces. Tliroughthis 
procedure, un.su.'^pectcd abnormaiilie.s of (lie lungs, nicdiasfinum, thoracic 
cage and heart have been disclosed, inanj' of them in the prc.sy’mptoranlic stage. 
The most fruitful result of these survej's has been the discover}' of early and con- 
sequently more remediable pulmonary tuberculosis. Since the age of the group 
examined was below *10 years, it is understandable that carcinoma of the lung 
has been but rarely encountored. However, similar surveys arc being increas- 
ingly made among industrial groups which include many persons above the age 
of <10 years, and one of the lesions being brought to light is as 3 ’mptoniatic circum- 
scribed carcinoma of the lung. 

The roentgen appearance of a circumscribed pulmonary' carcinoma may be 
simulated by' a solitary' nonca\'itary' tuberculous focus. Indeed, in the reports 
of any' large series of pneumonectomies for bronchi.al carcinoma, there will be 
instances in which lungs containing an isolated, large, tuberculous nodule have 
been excised under the impression that they contained a neoplasm. 

In the 2 cases reported lierc, the situation was reversed. These patients were 
treated for pulmonary tuberculosis for periods of seven and sixteen months, 
respectively', before the neoplastic nature of the lesions was recognized. 

CASE nSPORTS 

Case 1: A 01 j'car old ra-an h.ad a roeutgeu film of his chest made in an industrial survey in 
December, 1943. He was told that ho had a tuberculous lesion in the right upper lobe 
and was referred to his family phj’sician. After further X-ray study, the physician agreed 
with this diagnosis. The film showed a faint amorphous density, about 2 cm. in diameter, 
in the subapical portion of the right upper lobe (figure lA). The mesial and lower borders 
of the density appeared somewhat rounded and it faded off laterally into several streaks. 
Alateral film showed that thelesion was located in the posterior portion of the lobe, a predi- 
lection site for early tuberculosis. The patient had kept a chest film made routinely' 
three j'cars preriously and this disclosed normal lung fields. 

He was sent to a tuberculosis institution where the gastric contents were searched for 
tubercle bacilli by means of smears, cultures and guinea pig inoculations. All y'ielded 
negative results. Since he remained free of sy'mptoms and the lesion appeared unchanged, 
he was discharged as arrested after an eight weeks’ stay'. He returned to work, continued 
to feel well and risited his physician for another chest film four months later. The lesion 
now appeared denser and had grown to 3 cm. in diameter. He was nevertheless allowed to 
continue his work. One month later he felt a dull pain in the right scapular region and 
visited another physician. A chest film showed further increase in the size and density of 
the lesion. The borders were sharper and the diameter measured about 4 cm. (figure IB). 

^ From the Service for Thoracic Diseases and the Medical Department of The Mount 
Sinai Hospital, New York, New York. 
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The fingers showed early clubbing and it was thought that the patient had a bronchial 
carcinoma. He was admitted to The Mount Sinai Hospital on June 28, 1944, seven 
months after the lesion had been discovered. There was no weight loss during this 
period. 

On admission the patient was found to be well nourished. Ph 3 'sical examination 
showed no abnormality aside from slight clubbing of the fingers. Tubercle bacilli could 
not be found in the sputum or gastric contents and bronchoscopy did not reveal any 
abnormal findings. Roentgen studj' of the dorsal spine and ribs revealed no abnormality 
and an electroencephalogram disclosed a normal pattern. 

The chest was explored on Juty 12, 1944. A walnut-sized mass was palpated in the 
posterior portion of the right upper lobe. This lobe and the right middle lobe, which 
adhered firnity, were extirpated. Although the regional nodes did not appear to be 
involved grossty, several were removed for studj’^. 

On section, the tumor was found to be sharpty circumscribed. Microscopicalty, it 
proved to be an epidermoid carcinoma. The Ijonph nodes showed no tumor cells. There 
was no e\ddence of a tuberculous lesion. The postoperative course was compficated bj'^ an 
empj'ema wliich was drained. The patient was discharged with a small sinus after a ten 
weeks’ staJ^ The sinus closed in March, 1945. The patient works full-time and has no 
sjmrptoms aside from mild dj'spnea with exertion. There has been no e\'idence of recur- 
rence of the neoplasm for two j'ears following the operation. 

Circumstances leading to the correct diagnosis in the second case parallel those 
of the first, with the exception that tliis patient was considered tuberculous for 
sixteen months before admission to the hospital. 

Case 2: A woman of 43 had an industrial chest suiwe}’^ film made in April, 1944. A right 
upper lobe lesion was found and, after study in a tuberculosis clinic, the patient was told 
that she had arrested pulmonary tuberculosis. There were no pulmonary sjmptoms. 
The lesion was faint, appeared oval shaped and measured about 2 cm. in diameter (figure 
2A). Its outer border was haz}'- and several streaks extended from it peripheral^. The 
sputum and gastric lavage specimens were negative for tubercle bacilli on smear and 
culture and, since the patient had no complaints, she was allowed to return to work. Two 
more chest films made at intervals of one month showed no change in the size of the 
lesion but there was a slight increase in its density. 

In October, 1944, six months after the discovery of the lesion, a film revealed a few 
moth-eaten areas of lesser density within the shadow, but it had still not changed in size 
(figure 2B). Three months later, the shadow was larger and stood out more sharpty from 
the surrounding lung parench 3 ana. In spite of these changes, the woman was allowed to 
continue with her work. In June, 1945, the shadow e.xhibited considerable e.xpansion; it 
now nreirsured 4 cnr. in diameter. Her ph 3 'sicians decided that she now had active tuber- 
cirlosis and sanatorium care was recommended. While waiting for admission she con- 
sulted another ph 3 ’sician who thought that her film series indicated the presence of a slow- 
growing circumscribed neoplasm. He referred her to The jMount Sinai Hospital and she 
was admitted on August 20, 1945, sixteen months after the pulmonar 3 ^ lesion had been 
discovered. There had been no weight loss throughout the period. 

On admission, the patient had no complaints and she appeared well nourished. Ph 3 ’si- 
cal examination disclosed no abnormalities. The blood pressure was 142/60. An elec- 
trociirdiographic tracing showed a normal pattern. The gastric contents revealed no 
tubercle bacilli. A Mantoux test was positive. An intravenous pyelogram, a gastro- 
intestinal X-ra 3 ' series and an electroencephalogram were all negative. A recent instance 
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of a solitary pulmonary metastasis from a h 5 'pernei)hrom:i has prompted us to add intra- 
venous pyclographj' to our pieoi)erativc investigation. No other primaiy site could be 
found nor rvas there any evidence of distant metastatic Ic-cions. A ])osterior-anterior view 
of the chest showed the dense oval shadow in the right upper lobe (figure 2C). Tlie lateral 
chest film showed the lesion to be located in the posterior jiortion of the upper lobe and 
sectional radiography disclosed several irregular areas of decreased density within it 
(figure 2D), 

The chest was e.vplored on August 29, 1945. As the pleural cardty was entered the 
pulse became impercejitible and no blood pressure readings could be obtained. The 
operation was discontinued and tlie chest was closed. Tlie jratient responded to anti- 
shock therapy within a few hours. Neurological examination and electrocardiographj’- 
disclosed no abnormalities. Tliere were no sequelae and the patient was allowed out of 
bed on the fourth da}*. After two weeks she was again operated upon. A transfusion 
was started before the pleura was opened. Despite this, tliere was the same shock-like 
reaction with a marked fall in blood pressure. Small doses of neosjuephrin intravenouslj' 
brought the blood pressure back to nearl 3 ’’ normal levels and a partial lobectomj^ of the 
portion of the lobe containing the tumor rvas performed. No involvement of the Ijmiph 
nodes, pleura or chest wall was noted. 

Grosslj', the specimen showed a well circumscribed oval neoplasm; in its centre were 
several small areas of necrosis; it rvas an adenocarcinoma. A small bronchopulmonarj’^ 
l 3 Tirph node showed no tumor cells. No tuberculous lesions could be found. A few houra 
after operation, the patient again lapsed into a state of shock which resisted all forms of 
therap 3 ’. She died si.\*tecn hours after the operation. Permission for postmortem e.v- 
amination could not be obtained. 

In the absence of clinical ewdence of air embolism after either operation, one 
may speculate on the possibilit}’' of the occurrence in this instance of tme "pleural 
shock.” Anesthetists have reported such phenomena during thoracic operations 
and have successfulh- combated the vasomotor collapse b}" vagal block with 
procaine. 

COJUrENT 

These 2 cases point up some of the difficulties in differentiating betAA'een a slow- 
growing circumscribed neoplasm of the lung and a solitary tuberculous focus, 

Fig. 1A. (Upper left) Case 1. Chest film, 12/13/43, taken soon after an industrial 
surve 3 ' disclosed a lesion in the right upper lobe which was considered to be tuberculous. 
The lesion is veil-like with a rounded mesial border and lateral streaking. 

Fig. IB. (Upper right) Casel. Chest film, 6/12/44. Seven months later, the lesion is 
denser and larger. It stands out more clearl 3 ' from the surrounding lung parenclyma. 

Fig. 2A. (Centre left) Case 2. Chest film, 5/15/44, taken soon after an industrial 
surve 3 '- disclosed a lesion in the right upper lobe. The shadow is faint and has a somewhat 
rounded mesial border. The lateral aspects of the densit 3 ’ are streaked. (Reproduced 
from paper film.) 

Fig. 2B. (Centre right) Case 2. Chest film, 10/16/44. Five months later, there is no 
significant increase in the size of the right upper lobe lesion but it is denser. (Reproduced 
from paper film.) 

Fig. 2C. (Lower left) Case 2. Chest film, S/17/45. Sixteen months after discover 3 ' 
the lesion has increased to about 4 cm. in diameter. It is oval-shaped, denser and stands 
out sharpl 3 ^ 

Fig. 2D. (Lower right) Case 2. Sectional radiogram, S/29/45. An area of lesser den- 
sit 3 ’' within the lesion just lateral to the first rib indicates central necrosis of the mass. 
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particularly when (he lesion is situated in the upper lobes. A pro])cr evaluation 
of the alterations in the nppearatiee of the lesion on .sueecs,sive filnns n-as enicial 
in both these cases, since neither of the patients had any .symptoms for the many 
month.s of observation jnior to surgery. 

It must be recognized that circumscribed bronchial carcinoma may be silent 
for a prolonged period and, in this respect, behavc.s like some cases of early pul- 
monary tuberculosis. 

The progression of the lesions on the roentgen film in these 2 cases may be 
summed up as follows: Initially, both lesions measured about 2 cm. and had a 
veil-like, somewhat amorphous appearance, but on close inspection it could be 
seen that the mesial bordem were rounded wliercas (he lateral bordci’s faded out 
and wore streaky. These streaked shadow.s probably represented small foci of 
atclecta.sis ansing cither fi-om obliteration of small bronchial lumina bj’ the neo- 
plasm or from pressure exerted tipon the lumen by the cxjnmding extramural 
mass. Some of the veiled shadow may also have rej)rcsentcd atelectatic lung 
tissue. 

Later, the shadow became denser and more sharpl}' demarcated from the sur- 
rounding lung jmrcnchyma and it then represented the neoplasm itself. In the 
second case, the increase in density and the sharpening of its circximscription were 
the only changes noted during the fimt six months. 

An increase in its size occurred only later. Tlie expansion was more or less 
concentric with the rounded contour of the mass maintained. As such neoplasms 
grow larger, they may occasionally become lobulated in outline. 

Another distinguishing roentgen feature in the second case was central necrosis 
of the neoplasm, which was suggested by the presence of several small irregular 
areas of lesser density within the solid shadow. These areas were best demon- 
strated by sectional radiography. 

Should such areas he visible tvilhm the tnass on the initial film and should the 
sputum be persistently free of tubercle bacilli, such a lesion must be presumed to be 
neoplastic and exploratory operation is ivarranted. 

The combination of an increase in density and the concentric expansion of a 
circular or oval nodule should lead one away from a diagnosis of pulmonary 
tuberculosis. On the other hand, the presence of multiple areas of calcification 
within the shadow — sometimes only demonstrable with sectional radiography — 
favors the diagnosis of an ancient tuberculous focus. If there are other tubercu- 
lous lesions within the lung fields, this diagnosis is considerably reinforced. 
Although a fresh tuberculous infiltration may sometimes assume a circular or 
oval contour, its spread is not likely to be concentric but rather takes the form of 
acino-nodular or bronchopneumonic lesions in the neighboring or distant seg- 
ments of the lung. In the course of healing without spread, such round or oval 
foci grow smaller as their density increases. 

The streaked shadows described in these 2 cases extended from the lateral 
border of the density and radiated peripherally. When streaking exists with a 
similar tuberculous focus, the strands tend to arise from the mesial border and 
extend in the direction of the hilum. This mesial streaking is noted particulaity 
in instances of a solid shadow arising from a blocked tuberculous cavity. 
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Cireim\i:cril>od ncojiliisnis somoUnips oxhihit necrosis which may progress to 
pn?ss oavifotion. In general, (he walls of .*511011 cavities arc thicker and arc more 
likely to show ira'giilar scalloping of the inner margin than do tuberculous 
c.aYitic.*^. The pn'sonce or absence of tubercle bacilli in the sinilum or in the 
gastric contents is an aU-imporlaut diagnostic criler’.on in such instances. 

Other diagnostic mcasuro.s unfortunately are seldom helpful. A negative 
tuberculin test i.s not loo common in patient.s over -10, particularly in urban areas. 
Even when a negative test is present, it doc.*: not comjilctely exclude tuberculosis. 
Nor can much infonnation be gained from bronchoscojiy, since the location of the 
lesion most often jilaces it beyond the view of the bronchoscoj)ist. A previously 
normal chest film may bo of help, .*51000 the appearance of a neoplasm in patients 
above -10 is jirobably more common than the occurrence of a fresh solitary tuber- 
culous focu.*:. However, tuberculous lesions can first make their appearance in 
this age group, p.articularly if the pat ient is a diabetic. The presence of enkarged 
lymph nodes at the lung root in the early course of a circumscribed nco])lasm is 
uncommon. 

If .sjnnptoms and signs do appear in circumscribed carcinoma, the early ones 
arc often chest pain and clubbing of the fingers. Occasional!}' the first symptom 
is hemoptysis. Aspiration biopsy is difficult to perform because the lesions arc 
small and, in the instances reported here, they were covered by the scapula. In 
general, this procedure is not practiced where surgical intcirention is contem- 
plated, since there is some hazard of spreading the malignant tissue to the pleura 
and along the needle track. 

One cannot afford to wait long for expansion and changes in density of the 
lesion since blood-bomc metastasis and lymphatic extension are ever-present 
threats. The decision to explore the chest for a biopsy should be made in weeks 
rather than in months as was the case with the 2 patients reported here. When 
the above-cited diagnostic resources have been exliausted, an exploratory' opera- 
tion becomes ad\nsable. There is in this procedure the danger of empyema 
should the lesion prove tuberculous but this is probably quite small and is con- 
siderably outweighed by the chance of saving life when the lesion is carcinoma. 

At the present time, physicians arc aware that pulmonary' tuberculosis pro- 
duces few sy'mptoms and signs at its onset and that the diagnosis must be made 
in tills stage if the chances of recovery' are to be kept at their maximum. This 
is no less true of the circumscribed variety' of broncliial carcinoma. Mass sur- 
veys and routine chest roentgenography in hospitals and in the phy'sician’s office 
are rapidly becoming the important method by' which operable pulmonary' can- 
cers are discovered. The 2 cases reported here were mistaken for pulmonary 
tuberculosis for seven and sixteen months, respectively', before they were ad- 
mitted to a hospital for surgery'. In this communication, the causes for the delay' 
in diagnosis were examined. 


SUMMARY 

1. Industrial mass surv'eys which include many persons above 40 years of age 
are bringing to light silent circumscribed lung carcinomata. 
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2. Two patients wath such neoplasms, the shadows of which were first dis- 
closed in survey films, were treated for pulmonary tuberculosis seven and sixteen 
months, respectively, before the nature of the lesion was recognized. 

3. The differential diagnosis between a solitary non-cavitat^' tuberculous focus 
and a slow-growing circumscribed carcinoma in patients over 40 j^ears of age — 
particularly when the lesion is situated in the upper lobes — ^is discussed. The 
roentgcnograpluc characteristics of such neoplastic and tuberculous lesions are 
presented. 

4. Early cxploratorj'- thoracotomj’’ is suggested when the diagnosis is equivocal, 
since this procedure may be life-s.aving if the lesion is carcinoma. 

STOIAIUO 

1. Las encuestas colectivas en la industria que comprenden muchas personas 
de mds de 40 auos van poniendo de manifiesto la existencia de carcinomas pul- 
monares circunscritos y silenciosos. 

2. Antes de reconocerse la naturaleza de la lesidn, a dos enfermos con neo- 
plasias de dicha naturaleza, cu 5 '’as sombras revelaron por primera vez las pelfculas 
de la encuesta, se las tratd por tuberculosis pulmonar por espacio de siete y 
dieciedis meses, respectivamente. 

3. Disciitese el diagndstico diferencial entre un foco tuberculoso solitario sin 
cavemas y un carcinoma circunscrito de desarrollo lento en enfermos de mds 
de 40 anos — en particular cuando la leadn radica en los Idbulos superiores. 
Expdnense las caracterfsticas radiogrdficas de dichas lesiones neopldsicas y 
tuberculosas, 

4. Propdnese la ejecucidn de una toracotomfa exploradora temprana cuando 
el diagndstico es dudoso, pues puede salvar la ^^da si se trata de carcinoma. 



TUBERCULIN TESTING IN STUDENT NURSES^ 

MAURICE N, SHOOK* 

^lany studies hnve been done in which jwrsons liavc been obscn'cd for tuber- 
culin con\Trsions. Most of these have been in work wth medical students and 
student nurses, and were concerned wth the early discovery of new cases of 
acti\T tuberculosis. Tuberculin tests on admission and repeated tests on the 
negative reactors c\-cry' four to six months were follo^s•cd iivith X-ray films at 
frequent internals after a positive tuberculin test occurred. 

It has been demonstrated in recent years that the number of reactors on 
admission to medical schools or nursing schools has been steadily decreasing. 
It has also been sho\vn that by careful techniques on the wards a smaller per- 
centage of conversions and fewer cases of clinical tuberculosis develop. Keller 
and Kampmeier (S) showed an increase from 54 per cent tulxsrculin-positive 
nurses on admisaon to only 5S per cent positive on graduation, among 198 
student nurses at I’^anderbilt University. However, most studies show that, by 
the time they graduate, almost all have become positive to tuberculin (Omstein 
and Alycrowitz (14); Mcj'crs cl al. (12); Israel cl al. (6); Riggins and Amberson 
(15); Geer (3); and Badger and Spink (1)). 

These authors have also demonstrated that, of the total number of persons who 
become positive to tuberculin, only a very’ few dewlop an active parench 3 anal 
lesion. Hence the great majority of these nurses seem to handle their contact 
wry well. 

Myers (13), howc'\'er, feels that all tuberculin-reactors must be considered as 
ha\Tng a phase of tuberculosis and should be carefully watched. Omstein and 
Myeronitz (14) belie^■e that, of all people who become tuberculin-posithn, the 
majority goes on to complete healing. Statistical stud}' shows that actually 
very few go on to develop acti\'e pulraonaiy' tuberculosis: Geer, 1.6 per cent; 
Amberson and Riggins, 1.4 per cent; Badger and Spink, 1.7 per cent. 

The problem of whether a lesion is of primar}' or reinfection t}pe frequently 
arises in these studies. Recent works seem to favor the theory that such a 
differentiation is not often possible roentgenologically. It is thought by some 
(Sweany (18)), that the reaction to tubercle bacilli of most adults varies from that 
of the child or adolescent, and hence the reactions vill vaiy in appearance. 
Israel and Hetherington (G) demonstrated only one case of hilar adenopathy in 
62 student nurses who developed active tuberculosis following tuberculin conver- 
sion. Sweany (IS) also pointed out that primary infection in children is not 
alwa}'s benign and occasionall}' goes on to progressive and fatal disease. Such 
a reaction in an adult may also be primaiy and doesn’t rule out a first infection. 

Israel and Long (7) came to the conclusion that a lesion can be called primar}' 
only if the person concerned has been closely followed with tuberculin tests, and 

* From the Los Angeles County Hospital. 

* 6442 West 6th Street, Los Angeles 36, California. 
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a direct relationship has been established between the onset of the disease and 
tuberculin conversion. Thcj' also found that most cases of active disease ap- 
peared a year or more after tuberculin conversion and were probablj’- not primarj’^ 
in tjTie. 

The problem is far from being settled, and we must constant^’’ re\nse our way of 
thinking about this. The N.T.A. Diagnostic Standards have changed se^’e^al 
times and undoubtedlj’’ will again have to re\’ise its definition of primarj’^ and 
reinfection type disease. 

Few of these studies have been concerned with X-ray changes which might be 
coincident vith the tuberculin conversion. Sliipman and Da^^s (16) in a studj’^ 
of student nurses could find no such correlation, Myers (13) speaks of a pneu- 
monic area appearing around the tuberculous focus soon after the tissues become 
sensitized. These, however, last for months, or a year or more and then gradu- 
ally disappear. 

It is known and accepted that, when tuberculin conversion occurs, there must 
also be a site of infection somewhere in the body. The lung being the organ 
most often affected, it is also the most probable site for the initial infection. 

It seems that if looked for at the proper time, this transient infection should be 
identifiable by X-ray examination, at least in some cases. 

• In January, 1941 a Federal Grant Class of 100 student nurses was admitted at 
the Los Angeles General Hospital. These were high school graduates with an 
average age of 18 to 19 3 'ears. A Mantoux skin test with 0.01 mg. of OT was 
performed on each member of the group on admission. Only 21 girls had posi- 
tive sldn tests and 79 w'ere negative. 

This presented an opportunity to study a number of factors relath'e to their 
probable contact with tuberculosis, such as the number of conversions, the rate of 
conversion, associated symptoms and possible X-ray changes at the time of 
conversion. The girls w^ere carefullj’’ observed for possible earlj’’ actiTC lesions. 

It was decided to perform Mantoux tests monthlj’' on all the negative reactors, 
using 0.01 mg. OT, and to read the tests after forty-eight hours. Following each 
conversion, chest films were to be taken immediatelj’', and monthly for fom‘ 
months, and another film at six months, and then one at one year following 
conversion. A yearly film was to be taken and a final film at the termination of 
training. 

In order to ascertain whether there were anj’- associa-ted clinical manifestations, 
all reactors were asked to report any \musual symptoms which thej’- might note. 
These were colds, aches, pains, lassitudes etc. Daily afternoon temperatures 
were to be taken for a month following conversion. The study was continued 
for two years with monthly Mantoux tests. Final films were taken of all 
students who developed a positive tuberculin test, at the end of three years. 

During the two-year period, many students dropped out and only 55 students 
graduated. None dropped out for any reason connected with tuberculosis. 
There were other reasons of health, incompatabilitj’' and inabilitj’- to carr}' on 
the work etc. 
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RESULTS 

There were 12 conversions from negative to positive tuberculin allergjL This 
IS 15 per cent of the original group, or 27 per cent of the final remaining group. 

The time of conversion was as follows: 

2 — 1st month 
1 — 2nd month 
1 — 1th month 
1 — 6th month 
1 — 9tli month 
1 — 11th month 
1 — 13th month 
4 — last nine months 

It was noted that none of the girls had any evidence of upset preceding, coin- 
cident with, or following the conversion — ^wdth one exception. The latter will be 
described in more detail later, as the first case. There were no elevations in the 
temperature curves of the 11 girls who checked them for one month following 
their conversions, and there were no reports of aches, pains or lassitude. The 
onlj’' clinical eiddence these girls had of a change was the positive jNIantoux test 
on their forearm. 

Case 1: B. H. She was tuberculin-negative on admission in January, 1942 and monthly 
till November, 1943. Her tuberculin test was positive in December but she was admitted 
to the hospital between the application of the test and the time of reading with the 
diagnosis of “flu.” 

Unfortunatel}'' no X-ray film was taken at the time and it was not reported to me that 
she had become positive. In January, 1944 her tuberculin reaction was read as positive 
and then the preidous data were elicited. A film taken January ,15, 1944 showed a 
soft irregular patch of infiltration in the left apex, minimal in amount (figure 1). Slie was 
put to bed and did very well. Her films of Maj'- 25, 1944 showed considerable regression 
and those of August 24, 1944 showed the left apex clear. She spent about a 3Tar in bed 
and, after a period of time at home, returned to complete her nursing coume and is now 
completelj'^ well. 

Case 2: S. P. She was tuberculin-negative on January 2, 1942 and her X-raj' film was 
clear at this time. Tuberculin tests remained negative until Januarj', 1943 when she had 
a positive skin test. An X-raj’^ film of the chest on January S, 1943 revealed a thickening 
of the vascular pattern in the right lower parahilar region (figure 2) ; this remairred present 
aird films in April (figure 3) and iSIaj' showed the same lesion but more sharply outlined. 
Bj' December 10, 1943 there had been much clearing, lea%dng a faint rounded patch in the 
third airterior intercostal space. Bj" June 3, 1944 the area was clear again. This girl had 
no sj’mirtoms of anj' kind and continueil her nursing course with no distress and no 
apparent ill clTects. 

Case S: R. P. Her X-raj' film was clear on admis.sion and she was tuberculin-negative on 
monthl}' tests until April, 1942. A roentgenogram of the chest on Ai)ril 10, 1942 .riiowed 
a slight haze in the first anterior intei^pacc in the mi<i-cl;ivicular line; this was of {loublful 
nature. It pei-sisted until Julj', 1942 (figure 4) when this area .«howc<l a more fiefinite 
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Pigs. 1-4 

Fig 1 (Upper left) B H January 15, 19-14 At time of c inversion, minimal lesion 
in left ape\ 

Fig 2 (Uppei iiglit) S P Januaiy S, 1943. At time of com ersion, lesion in right 
hilar area 

Fig 3 (Loner left) S P April, 1943. Lesion the same 

Fig 4 (Loner right) R P Julj . 1942. Haze in right first intercostal space, hetneeii 
the fifth and sixth posterior ribs 
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patch described as a hazy exaggeration of the reticular pattern. By September 1, 1942, 
the area was clear again. This girl had no symptoms or signs of any land and continued 
her work uninterruptedly. 

Case 4: J- D* Her X-ray film of the chest was clear on admission and monthly tuber- 
culin tests were negative until March, 1942. A film taken April 10 showed an indefinite 
cloudy appearance in the left parahilar region which was not present before. Kirn of 
May 15, 1942 was clear. This girl had no symptoms or signs of any type. 

Case 6: M. H. Her chest roentgenogram was clear on admission and her tuberculin tests 
were negative till April, 1942. Her X-ray film in April was clear. The film of May 15, 
1942, showed a small area with accentuation of the vascular shadows in the lateral portion 
of the left fourth intercostal space. Her film in September was clear again. 

MSCTJSSION 

Certainly no conclusions can be drawn from so few cases. But I believe they 
are interesting, because they possibly show a phase of the disease not usually 
seen. 

The first girl presented the picture of a typical mmimal tuberculosis of the 
so-called reinfection type. But two months before the discovery of this lesion, 
her tuberculin test was negative. It is possible that this was actually her re- 
action to her primary infection. No hilar lymph node component could be 
seen. If this actually was a reinfection-type disease, this girl must have gone 
very rapidly through her primary infection and then developed another lesion in 
the apex. It seems more likely to me that this represented her primary infection. 

The second and third cases present transient foci of fairly definite appearance 
which manifested themselves shortly after tuberculin conversion. They did 
not incapacitate the girls in any way and gradually disappeared. Here again 
there were no hilar adenopathies demonstrable on the X-ray films. These foci 
might very well represent the primary tuberculous infection in the yovmg adult 
clearing in the great majority of instances, some slowly and some more rapidly. 

The last 2 cases may show the very rapid clearing of a primaiy infection. 
They each presented a questionable focus on one film only, with subsequent 
films clear; the girls remained well at all times. Here also, no evidence of hUar 
adenopathy was found. 

These last 4 cases maj’’ possibly represent the type of reaction which occurs in 
people who become positive to tuberculin after contact with tubercle bacilli, but 
w^ho never have any S 3 Tnptoms or signs of illness. It seems likely that a more 
extensive study might bring more such lesions to light and tell us more about 
them. 

It is also of interest to note the small number of conversions, 27 per cent of the 
final group or 15 per cent of the original group. There certainly was contact 
with tuberculosis in a large general hospital, and we know that one-third to 
one-fourth of the patients in the Tuberculosis Unit of the General Hospital come 
from the general wards. It may be that this group of girls being tuberculosis 
conscious, due to this study, w'as more careful in its contacts with coughing 
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patients. It should be mentioned that none of the students work on the Tuber- 
culosis Ser\dcc wth a negative Mantoux test at the Los Angeles General Hospital. 
They do work on the general medical and surgical wards and the various medical 
and surgical specialty wards. Many patients on these wards arc emergency 
admissions and ob\dousl 3 ^ cannot be filtered for tuberculosis when admitted. 

It was interesting to note that there was no time when a large number of 
conversions occurred. Thoj’^ just came, one every so often throughout the 
two-year period of stud}’. 

It has been suggested, on occasion, that frequent applications of tuberculin 
in themseh’cs might sensitize -an individual. It seems apparent that, were this 
so, a much larger percentage of cases would liave become positive by the end of 
the second year, and that such sensitization docs not occur as a general rule. 

SOMMARV 

1. Serial tuberculin tests were done on the negative reactors of a class of 100 
student nurses. 

2. Of the original group of negative reactors 15 per cent developed tuberculin 
sensitivity during the two-year period of the study. 

3. Only one student showed clinical s}Tnptoms at the time of conversion; she 
rapidly dewloped an active minimal lesion. 

4. FiTO students had some X-ray e\’idencc of infection coincident with or 
shortly after conversion of their tuberculin tests. 

5. In this series of observations, no evidence was foimd that sensitization was 
caused by repeated tuberculin tests. 

STOIARIO 

1. En las reactoras negativ.as que formaban parte de una clase compuesta de 
100 estudiantes de enfermerla ejecutdronse pruebas a la tuberculina seriadas. 

2. Del gmpo primitive de reactoras negativas, 15 por ciento manifestaron 
sensibilidad a la tuberculina durante el periodo de dos aiios comprendido en el 
estudio. 

3. Una sola de las estudiantes reveld slntomas clinicos en la dpoea del \draje, 
manifestando rdpidamente una lesidn minima activa. 

4. Cinco estudiantes mostraron algunos signos roentgenoldgicos de infeccidn 
coincidente con el viraje de las pruebas a la tuberculina o poco despuds. 

5. En esta serie de obsenmeiones no se descubrieron pniebas de que la sensi- 
bilidad sc debiera a la comprobacidn repe'tida con tuberculina. 
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A METHOD OF X-RAY REPRODUCTION OF THE NEGATIVE 

X-RAY FILM* 

ARTHUR REST* and LEONA STROUD* 

The roentgenogram has simplified and made apparent the diagnosis of certain 
diseases, the most imjjorlant of which to the phthisiologist is pulmonary'' tuber- 
culosis. Without serial X-ray stud}' the management of the tuberculous patient 
becomes difficult. A method has been devised by us whereby a 14 x 17" X-ray 
film in the positive (that is, heart shadow black) can be made of the negative 
X-ray film (that is, heart shadow white) that shows all the details and deviations 
from the normal as seen in the negative film. (See figures 1 to 3.) The positive 
X-ray film offers to the phthisiologist a means of obtaining a permanent record 
of a desired negative film that cannot be retained in his possession for future 
comparison or for study. From this standpoint alone the positive 14 x 17" 
X-ray film replaces the small, entirely inadequate photographic paper print which 
has been, up tonow, our usual method of reproducing an X-ray film. 

TECHNIQUE 

The negative 14 x 17" X-ray film to be reproduced is placed in the cassette 
next to the top, or opening screen, of the cassette. An unexposed X-ray film is 
then placed next to the negative X-ray film, and between it and the back screen 
of the cassette is placed the black protecting paper that alwa3's accompanies an 
imexposed film. The purpose of the black protecting p.aper is to prevent any 
fluorescence emanating from the back screen of the cassette. We now have 
in the cassette between the opening and back screen, in the order named: the 
negative film to be reproduced, the unexposed film and the black protecting 
paper. 

The following teclmique is then employed; 40" distance, 100 milliamperes, 

* From the Roentgenoloeical and Medical Departments of the Sanatorium of the Jewish 
Consumptives’ Relief Society, Spivak, Colorado. 

* Formerly Medical Director and Superintendent of the S.anatorium of the Jewish Con- 
sumptives’ Relief Society. Present address: 333 Republic Building, Denver, Colorado. 

’ Radiographer. 


Fia. lA. (Upper left) The negative X-ray film shows a small infiltrative lesion in the 
first interspace peripherally of the right lung. There is a cavity at the periphery of the 
second rib anteriorly of the left lung with a cavity off the hilum. * 

Fio. IB. (Upper right) The positive X-ray reproduction shows these changes very 
distinctly. 

Fig. 2A. (Centre left) In the negative X-ray film the right lung is essentially unin- 
volved. There is a left hydropneumothorax. 

Fig. 2B. (Centre right) The positive X-ray reproduction shows the same changes. 
Fig. 3A. (Lower left) The negative X-raj' film shows a partial surgical collapse of the 
right lung with a bronchogram, particularly of the left side. 

Fig. 3B. (Lower right) The positive X-ray reproduction depicts e.xactly what is seen 
on the negative film. 
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42 kilovolt peak and one half second. The X-ra}" film vhich has now become 
e.xposed is developed in the usual manner, namelj^ five minutes at G5°F., or four 
minutes at 70°F. 

B.y the same technique, a negative X-ray reproduction of the positive repro- 
duction can further be made, if this is desired. We feel that this is not necessary 
as the positive X-ray film suffices in duplicating clearlj' the changes seen in the 
negative X-ray film, as demonstrated in figures 1 to 3. 

SmiMARY AND CONCLUSIONS 

By the Eest-Stroud teclmique, a 14 x 17" positive X-ra}’- reproduction can be 
made of the 14 x 17" negative X-ra 3 ’' film and of anj" other ncgatii'e X-raj’- film. 
This technique has no injurious effect on the negative film. 

Bj’’ the same teclmique a negative X-raj’’ reproduction of the positive X-ra)" 
reproduction can further be made, if this is desired. 

SUIURIO T CONCLUSIONES 

Con la tecnica de Eest-Stroud puede obtenerse una i-eproduccibn radiolGgica 
positiva de 35 x 42.5 cm de las pelfculas negativas de 35 x 42.5 cm y de cualquier 
otra pellcula negath'a. Esta tdcnica no afecta adi'ersamente la pelfcula 
negativa. 

Con la misraa tecnica, si se desea, puede hacerse ademas una reproduccidn 
adioldgica negativa de la reproduccidn positiva. 



AMERICAN TRUDEAU SOCIETY 
Report of the California Trudeau Society 

Dr. C. Gerald Scarborough, Secretary -Trcas^ircr 

The followng is a report on tire actmties of the California Trudeau Society 
for the year ending June 1, 1946: 

1. Four physicians have been given short postgraduate medical courses 
through the facilities of the Univemit}’^ of California and Stanford University 
Hospitals, and 4 other physicians have been afforded similar training at Barlow 
Sanatorium in Los Angeles. 

2. Eighteen County Alcdical Societies have been supplied Avith qualified 
speakers who have addressed meetings of these societies. 

3. A committee of the Societj’- has held meetings to arrange for the medical 
programs to be presented at the annual meeting of the California Trudeau So- 
ciety and the California Tuberculosis and Health Association in San Francisco, 
April 24, 194G. .fin X-ray symposium for this meeting has been arranged by 
members of the Society. 

4. Correspondence concemng affairs of the Society has been carried on by the 
officers and directors throughout the year. 

5. A special committee concerned with the establishment of criteria to be used 
by Health Officers in deciding what would constitute a quarantinable case of 
tuberculosis under the new State law (Chapter 221, 1945) has held meetings and 
is actively engaged in further investigation on this subject. 

6. A committee has been giving consideration to various phases of the veterans’ 
problem as this relates to tuberculosis. 

7. Members of the Society have read approximately 200,000 miniature X-ray 
films taken in mass X-raj^ surveys throughout the State. 

8. One issue of Flvorograph was issued during the year. 

9. Work on a new' director^' of members is being planned but has been deferred 
pending the return of men from the service. 


Report of the Eastern Section of the American Trudeau Society 
Dr. N. Stanley Lincoln, Secretary-Treasurer 

In the fall of 1945 the members were canvassed to obtain their wishes regarding 
a Section meeting. Due to transportation and hotel difficulties, an acceptable 
place could not be found for a meeting, and upon direction by the President and 
Vice-President, plans for a meeting -were canceled, at least xmtil the fall of 1946. 
The membership of the Section is as follows: 


Number of active members 222 

Number of associate members 76 

Number of deaths since 1944 2 

New members 0 
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Report of the Illinois Section 
Dr. L. L. Collins, Secretary-Treasurer 

The Fall Annual jNIeeting of the Illinois Trudeau Society was held at Rockford, 
Wednesday, Februaiy 27, 1946. 

The meeting was called to order by the President, Dr. Br}’an, at 2 p.m. Dr. 
Volini of the Municipal Tuberculosis Sanitarium in Chicago gave an excellent 
paper on Ambulatory Pneimothorax. Ambulator 3 ’- pneumothorax was discussed 
from two points of \iew — first, the arabulatoiy patient who has had a certain 
amount of sanatorium care and has ambulator}’- pneumothorax after lca^^ng the 
sanatorium, and, second, patients who received the initial and all follow-up 
refills outside the sanatorium. Everj'- one present was in agreement on the first 
procedure, but the second procedure brought forth considerable disagreement and 
discussion. Even,” one seemed to be in total agreement, however, that circum- 
stances would alter the choice of method. Wicre beds are not available and 
where the patient refuses sanatorium care but will accept ambulator}’- pneumo- 
thorax, then ambulatory pneumothorax has a definite indication. Dr. '\’'olini 
reported surprisingly good results from the thousands of cases that have been 
treated by pneumothorax ■o’ithout sanatorium care. 

Dr. Van Hazel gave a scholarly and most interesting dicussion on Bro7ichogcnic 
Carcinoma. He showed several patients in whom the first s}Tnptom which 
caused the patient to seek medical ad\dce was a pain in tlie joints. His paper 
brought forth considerable discussion. 

Dr. William Peck of Maybury Sanatorium, Detroit, presented an interesting 
paper on the Modalities of Bed-rest. Dr, Peck stated that frequent changing of 
position in bed produced better drainage, muscular relaxation, mental rest and 
emotional stability. Dr. Peck showed several patients in whom surprisingly 
good results were obtained -with this type of treatment. 

The business meeting was called to order by the President, Dr. Br}’an, at 
4:45 p.m. The important business was the election of officers for the coming 
year. Dr. Charles K. Petter, President-Elect, was advanced to the Presidency; 
Dr. D. F. Loewen was elected President-Elect of the Society; Dr. BuUey, Wee- 
President; Dr. Collins, Secretar}'-Treasurer, Dr. Eugene T. McEner}’- was 
elected a member of the Executive Committee; and Dr. W. J. Bryan became a 
member of the Exesutive Committee by rdrtue of being the retiring president. 

There were 77 ph}"sicians present at this meeting. The practiemg ply’sicians 
of Winnebago and the surrounding counties had been inr-ited to attend. Dr. 
Coon and Dr. Gale of Wisconsin were out-of-state xdsitors. Both took an active 
part in the discussion of various papers. 

A dinner meeting was held at 6 :30 p.m. at the Faust Hotel. A paper prepared 
by Dr. Herbert R. Edwards was read by the Secretary of the Trudeau Society. 
This paper was received so enthusiastically that the local State Association has 
been requested to reprint it in their monthly paper Co7i{acl. We regretted tliat 
Dr. Edwards could not have been present to enjoy the enthusiasm and interest 
with which his paper was received. 
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Dr. Volini, Dr. Van Hazel and Dr. Peck addressed the meeting without written 
manuscripts. 


Report of the Indiana Trudeau Society 
hi. A. Auerbach, Executive Secretary 

There have been no meetings of the Indiana Tmdeau Society during the year 
1945. The only committee activity was that of an Advisorj^- Committee to Assist 
in Improving Sanatorium Standards, which made a visit during the year to two 
sanatoria in the State. 

The Indiana Trudeau Society held its annual meeting on May 8, 1946. 

During the business session there was a discussion promoted by the sanatorium 
men regarding accounting. The President was authorized to appoint a com- 
mittee to meet with the State Board of Accounts relative to devising a common 
plan of bookkeeping for all sanatoria in the State. 

The foUo^ving officers were elected: President, M. R. Lehman, M.D., Fort 
Wayne; President-Elect, Hubert B. Pirkle, M.D., Rockville; Vice-President, 
J. V. Pace, M.D., New Albany; Secretary-Treasurer, C. J. McIntyre, Indian- 
apolis; Executive Secretary, Mmray A. Auerbach, Indianapolis. 

Report of the Massachusetts Trudeau Society 
Dr. William R. Martin, Secretary-Treasurer 

The Boston Trudeau Society was changed to the Massachusetts Trudeau 
Society at the fall meeting in November, 1945. This change was considered 
appropriate, as the membership is composed of physicians from the whole State. 

The Society holds three meetings a year; in the fall, mid\vinter and spring. 
In the spring is the Annual Meeting at which offices for the ensuing year are fiUed. 
At the fall meeting we plan to have an outstanding speaker to talk on some special 
phase of tuberculosis. 

Our membership has steadily increased, and at the present time we have 99 
members. As the Society is limited to 100 members, it will be necessary in the 
near future to increase the membership quota. The attendance at meetings has 
steadily improved, and we now average from 50 to GO at a meeting. The 
present officers are: Dr. David Zacks, President; Dr. Richard Sweet, Vice- 
President; and Dr. William R. Martin, Secretary. 


Report of the Michigan Trudeau Society 
Dr. W. L. Brosius, Secretary-Treasurer 

The IVIichigan Trudeau Society has not plaimed a spring meeting. Conse- 
quently, there is no acti\dty to report since the faU meeting. 

A meeting is planned for the early fall of 1946, and it is hoped that it may be 
made a joint meeting with the Ontario group. 
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Report of the Minnesota Trudeau Society 
Dr. Clarence Siegel, Secretary-Treasurer 

The follouang is a report on the activities of the hlinnesota Trudeau Society 
for the year ending June 1, 1946. 

A meeting of the Minnesota Trudeau Societ}’’ tos held in Minneapolis, IVlinne- 
sota, on July 13, 1945. Thirty-live guests and members were present. 

An amendment to the constitution was passed, as follows; "The fiscal j^ear shall 
be the calendar j'^ear." This amendment will now be embodied in the constitu- 
tion and by-laws. 

Dr. Davies discussed laws in other states which pro\’ided for free care for all 
tuberculous patients hospitalized, regardless of financial status. A motion was 
made and seconded that this matter be referred to the legislative committee. 

The following scientific program was presented: 

Pulmonary Resection in the Tuberculous bj’' Dr. 0. T. Claggett of Rochester, 
Minnesota. Discussion by Dr. T. J. Kinsella of Minneapolis, Minnesota. 

Report of the Tri-State Advisory Committee by Dr. E. P. K. Fenger of Oak 
Terrace, Minnesota. 

The annual fall dinner meeting was held in St. Paul, Minnesota, on October 19, 
1945. Forty-three guests and members were present. Dr. E.P.K. Fenger gave 
a report on the Sanatorium Adwsoiy Committee. A motion was made and 
seconded that two members of that committee be replaced each year by two new 
members to be appointed by the President of the Society. The two retiring 
members are to remain as alternates for the coming year. A motion was made 
and seconded that the Executive Committee be authorized to pay the e.xpenses of 
outside speakers who come to speak before the Society. 

The foUowing officers were elected for the coming year: Dr. T.J.Emsella, Pres- 
ident; Dr. H. C. Hinshaw, Vice-President; Dr. C. Siegel, Secretary-Treasurer. 

The following scientific program was presented: 

Primary Alveolar Carcinoma of the Lung by Dr. George Roth of St. Paul, 
Minnesota. Discussion by Dr. E. K. Geer and Dr. K. Ikeda, both of St. Paul. 

A case report on Carcinoma of the Lung was given by Dr. Earl Craw of Ah 
Gwah Ching, Minnesota. 

Tuberculosis Survey by Dr. E. S. Mariette, Oak Terrace, Minnesota. 

The annual winter meeting of the Minnesota Trudeau Society was held in 
Minneapolis, Minnesota, on January 25, 1946. Thirty-six members and guests 
were present. 

Dr. E. P. K. Fenger gave a report on the Sanatorium Advisory Meeting which 
was held at Glen Lake Sanatorium. At this meeting ninety-nine selected cases 
were presented. 

A meeting with the Wisconsin and Michigan committees is planned for Jime at 
Pembine, Wisconsin. Fifteen men from Miimesota are to go to this meeting. 

The following scientific program was presented at the mnter meeting.: 

Bronchoscopie Aspects of Bronchial Tuberculosis by Dr. S. S. Cohen, of Oak 
Terrace, Minnesota. 
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Mcig's Syndronc by Dr. John Briggs of St. Paul, Minnesota. Discussion by 
Dr. E. K. Geer also of St. Paul. 

A meeting is to be held by the Minnesota Trudeau Society as guests of the 
3\Ia5'0 Foundation at Rochester, Minnesota, on May 3, 194C. The following 
scientific program is to be presented: 

Introductorj’^ Remarks by Dr. W. S. Lemon. 

Tuhcrcuhsis of the Eye by Dr. W. L. Benedict. 

Renal Txibcrcnlosis by Dr. E. N. Cook. 

Tnherciilosis of the Skin by Dr. H. hlontgomery. 

Anal Tuberculosis by Dr. R. J. Jackman. 

Recent Observations in the Experimental Use of Streptomycin by Dr. W. H. 
Feldman. 


Report of the Mississippi Valley Trudeau Society 
Dr. John D. Steele, Secretary-Treasurer 

The 1945 Annual Meeting of the jMississippi Valley Trudeau Society was held 
at the Edgewater Beach Hotel in Chicago on October 8 and 9, 1945. This meet- 
ing was called on short notice after the lifting of bans on conventions following 
the termination of the war. In spite of the brief time for preparations for the 
program and short-time notice to the members, the meeting was of excellent 
quality and well attended. The papers given were of high merit and great 
variety. 

On October 9, 1945, the business session was held with Dr. Loren L. Collins 
presiding. The minutes of the last meeting were read and approved. Following 
this Dr. Ezra Bridge, President of the American Trudeau Society, brought greet- 
ings to the FEssissippi Valley Section from the National organization. After 
this, Dr. E. S. Mariette, President-Elect, gave a short address on Rehabilitation. 

The President then called for the recommendations of the Nominating Com- 
mittee. This Committee, consisting of Dr. J. Arthm: Myers, Dr. M. H. Draper 
and Dr. Raymond H. Runde, presented the following slate of nominations: 
President-Elect, Dr. John H. Skavlem; Vice-President, Dr. Richard Davison; 
Secretary-Treasurer, Dr. John D. Steele. These candidates were declared 
elected by unanimous ballot. 


Report of the Missouri Trudeau Society 
Dr. D. L. Coffman, Secretary-Treasurer 

The following is a report on the activities of the Missouri Chapter of the 
American Trudeau Society for the year ending June 1, 1946. 

The regular meeting was held in St. Louis, hCssouri, on September 21, 1945. 
On February 9, 1946, there was a joint meeting xmder the sponsorship of this 
Society with members of the Indiana and Rlinois Societies participating. This 
was a two-day meeting held at the Hotel Coronada, St. Louis, Missouri, and it 
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consisted of a presentation of consecutive admissions from each of three sanatoria 
in this district, namely, Robert Koch Hospital, St. Louis, JMissouri; Indiana 
State Sanatorium, Rocladlle, Indiana; County Sanatorium, Waukeegan, Illinois. 

Each of these institutions presented their first 75 admissions admitted during 
1944. These were discussed, and it was felt bj' those in attendance that it was a 
veiy worth while meeting. 

It was voted to continue these meetings in the future as a j'^early event. The 
date and place have as yet not been decided upon, but it is expected that early in 
the spring wall be the time of choice. 


Report of the Southern Trudeau Society 


Dr. Jesse B. Naive, Secretary-Treasurer 


The Southern Trudeau Society is planning to hold a meeting in connection with 
the Southern Tuberculosis Conference, JacksomdUe, Florida, October 3 and 4, 
1946. 

No doubt that meeting will lead to a schedule of regular meetmgs, now that 
travel restrictions are oflP, a definite program of through-the-year acthdties and 
scientific programs at the annual meetings. 


Report of the Texas Trudeau Society- 
Dr. Elliott Mendenhall, Secretary-Treasurer 

Since the Texas Tuberculosis Association has not had a meeting for the past 
year, the Texas Chapter of the American Trudeau Society has had no meeting 
and has not been active. 

A meeting is planned for earty in the fall of 1946. 


Report of the Wisconsin Trudeau Society- 
Dr. John D. Steele, Secretary-Treasurer ^ 

The Wisconsin Tiudeau Society met at hluirdale Sanatorium, Wauwatosa, 
Wisconsin, on April 27, 1946. Dr. E. R. Daniels, Vice-President, presided. The 
Society was entertained at luncheon by the Sanatorium. Fifty physicians were 
present. 

The following officers were elected for a two-j'ear term: President, Dr. A. A. 
Pleyte, Mlwaukee; Vice-President, Dr.H. A. Anderson, Stevens Point; Secretary- 
Treasurer, Dr. Helen A. Dickie, Madison. 

' The entire program consisted of a symposium on pneumothorax. The basis 
for discussion consisted of the presentation of the X-ray and clinical records of 40 
consecutive patients who had had pneumothorax recommended at hluirdale 
Sanatorium subsequent to January’- h, 1943. The presentation of the cases was 
made by Dr. Nathan Grossman. In some cases pneumothorax was not induced ; 
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in others the pneumothoraces were soon abandoned and alternate methods of 
treatment used; in the remainder pneiunothorax was continued satisfactorily. 

The discussion of the cases by the audience was free and frank. A great ma- 
jority of those present agreed on the following points; 

1. A waiting period of at least three months, during which the patient should be at 
» bed-rest, is desirable before pneumothorax is induced. 

2. If limiting adhesions are present which cannot be successfully severed by an intra- 
pleural pneumonolysis, the pneumothorax should be promptly abandoned and 
alternate methods of therapy adopted. 

3. Pneumonolj'sis, when necessary’’, should be performed promptly, preferably 
within the first month after induction of the pneumothorax. 

4. Pneumothorax should not be used for lesions which are predominantlj" exudative 
in character. 

5. Consideration should be given to primarj'^ thoracoplasty (instead of pneumo- 
thorax) in predominantly productive lesions of long standing. 



NATIONAL TUBERCULOSIS ASSOCIATION 
AMERICAN TRUDEAU SOCIETY 
Exhibit at Annual Meeting in San Francisco 

At the next annual meeting of the National Tuberculosis Association and the 
American Trudeau Society, June 17 to 20, 1947, in San Francisco, an^lexhibit 
will be held. Ans^body desiring to participate in this exhibit should communi- 
cate immediately with Dr. Sidney J. Shipman, 490 Post Street, San Francisco 
2, California, or with Dr. John H. Skavlem, Union Center Life Building, Cin- 
cinnati 2, Ohio, and state his requirements as far as space is concerned. 
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THE AMERICAN ASSOCIATION FOR THORACIC SURGERY 

A Report of Its Meeting on May 29, 30 and 31, 1946* 

RICHARD H. MEADE, Jb.» 

The program of the meeting of the American Association for Thoracic Surgery- 
held on May 29, 30 and 31 in Detroit was in a general way di-vdded into three 
groups of subjects. In the first was the discussion of war surgery of the chest 
and a report on chest surgery done in the military hospitals in this country. 
Among the papers in the second group were those dealing -nith surgery of the 
heart and grpat vessels, thymectomy for mj'-asthenia gravis , pulmonary cysts, 
the sm’gical'management of carcinoma of the esophagus and vagotomy for peptic 
ulcer. In the third group were the papers dealing with the surgical treatment 
of pulmonary tuberculosis. 

As Doctor Tuttle is to speak to you this afternoon on War Surger}”- of the 
Chest I shall not report on the papers dealing with this subject, except for the 
one by Dwight Harken on the removal of foreign bodies from the heart. He 
gave a moving-picture demonstration and reported on his experience with the 
successful removal of metal fragments from hearts without a death. Tliirteen 
foreign bodies were removed from the chambers of the heart and 55 from the 
myocardium and pericardium. La-wrence Miscall, in discussion, recorded his 
experience with 39 operations, also without a fatality. This dramatic surgery 
was made possible by the perfection of surgical technique and the ability to 
rapidly replace the blood lost duriag the procedure. 

Among the reports from the military hospitals in this coimtry was one record- 
ing a series of 196 lobectomies vith one death. Another paper dealt -ndth the 
surgical management of a wide variety of esophageal lesions including battle 
injuries and tumors. In the report on the sm'^cal management of traumatic 
^aphragmatic hernia, it was pointed out that the hernia usually followed some 
inconspicuous injury. In the Army Chest Center from which this report came 
no case was seen in which hernia followed the operative repair of a diaphragmatic 
wound. This is an important observation, as so many men had injuries to their 
diaphragm which did not necessitate operation and it is likely that many of them 
mil later develop hernias. Another essayist reported on 2 cases of traumatic 
ap agmatic hernia in which an erroneous diagnosis of empyema had been 
made and the herniated stomach drained. 

4 .- Approach to Cardiovascular Disease was the subject of the presiden- 

lal address given by Claude Beck. He smnmarized his work on chronic cardiac 
co^ression and the establishment of a new blood supplj"- for the heart, and spoke 
of the new era in cardiac surgery which would follow the perfection of a method 
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to control the blood-flow throuph the heart. This method, developed by John 
Gibbon, Jr., Ijofore tlie war, ha.s been succe.'vsfully used in cats. 

llie l)riiliant results obtained by lllaloek in operations on p.atients with the 
Tetralogy' of Fallot arc too wtdl known by now to warrant a discussion of the 
subject here, lie and Helen Taus,sig reported their experiences with 140 pa- 
tients. It was possible to comj)on.'^ate for the pulmon.ary .stenosis, by anastomos- 
ing one of the largo systemic artorie.s to one of the pidmonarj' arteries, in all 
except 3 instances. In the.se 3 tliere wins an absence of the pulmonary artery on 
the operated side. 

The surgical treatment of the patent ductus artcrio.sus was presented in two 
papers by John Jones and Robert Gross. Jonc.s discus.'icd the complications 
encountered in his serie.s of G1 cases. In addition to a consideration of tech- 
nical details, he pointed out that the true criteria for determining the presence 
of reopening of the ductus were t he machinery murmur and the characteristic 
ch.angcs in the sound track recording of the he.art. sounds. TourolT reported 
that he had demonstrated at operation that the .^y'stolic murmur could persist 
after ligation of the ductus and wa.s due to dilatation of the pulmon.ary’ artery. 
Gross in his paper reported his experience with 133 operations, in the last 90 
of which he had successfully di\’ided the ductus in each instance. In thedis- 
cussion of the subject it was agreed that good results could be expected from 
simple ligation of the ductus \Yhcn it was soft and pliable .and that ligation was 
preferable to diAnsion when there was associated infection. Altogether 314 
operations were reported by the two essayists and three other surgeons, Crafoofd 
of Sweden, Wangensteen .and Edgar Baans, anth a total mortality of only 6 
and wath a continuation of the excellent results prcMously reported. A rare 
recurrence of the patency of the ductus had been noted. 

The surgical management of coarctation of the aorta was presented in moA’ing- 
pictures bj' Clarence Crafoord of SAA'cden. He and Gross had preAnouslj’ re- 
ported on the successful treatment of this condition by excision of the narroAA'ed 
segment and reestablisiiment of the continuity of the artery by anastomosis. 
Thus another Amscular anomaly, prcAdously considered a hopeless condition, has 
been corrected by surgery. 

A report by Clagett, of the hlayo Clinic, on 32 patients AAdth myasthenia 
graATS treated by thymectomy A\-as made. More than half of the patients were 
cured or helped. Those aa'Iio had definite tumors did better than the others. 
In discussion, Blalock emphasized the fact that improA-ement in these casesAvas 
often long delayed after operation. 

A series of 44 patients Avith pulmonary’^ cy'sts was reported by^ Moersch; 36 
AA'ere bronchogenic and, of these, 11 Acere infected. The other 8 cases were of 
cystic bronchiectasis. The results of surgical treatment A^-ere excellent. The 
occasional deA'elopment of carcinoma in a cj'st is an added reason for their 
excision. In 2 of the 36 bronchogenic cysts in this series carcinoma was also 
found. 

Lester Dragstedt reported on his experimental and clinical AA'ork onA^agotomy 
in the treatment of peptic ulcer. Remarkable results haAm been obtained w'hen 
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there has been no mechanical complication such as pyloric stenosis. This 
seemingly non-thoracic subject was given a place on our program because of the 
use of a transthoracic approach in most of the operations and because of the 
increasing frequency vdth wliich surgery of the stomach and lower esophagus 
has been done through the chest. 

The chief discussion of the surgery of pulmonary tuberculosis had to do vdth 
the use of puknonarj’- resection, wliich is to be presented here by the same men 
who did so at our meeting and therefore will not be summarized by me. 

O’Brien and his associates reported on the use of cavemostomy in certain 
cases of tuberculosis. In recording their experiences with 74 patients for 
whom no other surgeiy seemed possible, they found that 27 per cent became 
apparently arrested. It was agreed that the procedure still had a definite 
but verj’" limited field of usefulness. 



PULMONARY RESECTION IN THE TREATMENT OP PULMONARY 

TUBERCULOSIS! 

Analysis of 88 Patients followed for a Period of Two to Twelve Years after Operation 

RICHAED H. OVERHOLT,* NORMAN J. WILSON, JOHN T. SZYPULSKI 

AND LAZARO LANGER 

In 1944 two of the authors published their experience in the treatment of tu- 
berculosis with pulmonary resection (1, 2). At that time the preliminary nature 
of the reports was emphasized as follows: “Any report on pulmonar}’- resection 
as a form of treatment for tuberculosis must be considered as a preliminary re- 
port at this state of our knowledge and experience. Because of the nature of the 
disease being treated, time and rigid follow-up of these patients will eventually 
tell the true story.” 

The purpose of tliis paper is to anatyze a group of 88 patients treated by 92 
resections between 1934 and March 31 , 1944. The follow-up period ranged from 
two to twelve yearn. SeventsMour of these resections have been performed since 
1942. Only 18 were performed prior to Januar 3 ’- 1, 1942. Thus, the duration of 
time since operation is too short to permit the statistics to be considered as a 
late foUow-up. Only when a large number of patients have been followed for 
more than five years will the late statistics be truly significant. 

March 31, 1944, was chosen as the dividing line for tliis group of patients for 
two reasons: By so doing, a minimum follow-up peiiod of two 3 ’’ears was made 
possible. In addition, this date ushered in an era of new techniques. Since 
then, general anesthesia and the side position of the patient during operation 
have been abandoned. All except 12 patients have been operated upon in the 
face-down position and all except 7 imder a combination of paravertebral block 
and local infiltration Mth novocaine. The last portion of this paper vdll give 
a brief summaiy of the results with these newer techniques. 

GENERAL STATISTICS 

There were 92 operations upon 88 patients, 4 patients hamg two resections. 
In 3 of these, pneumonectomy was performed in two stages. The second resec- 
tion was indicated by exacerbation of remaining disease following lobectomy. 
The other patient had both upper lobes resected. 

There ivere 58 pneumonectomies and 34 lobectomies performed upon 74 females 
and IS males. The preponderance of left pneumonectomies and of females can 
possibly be explained by the high incidence (38 per cent) of tuberculous bron- 
chitis in this group of patients. In our experience this complication is more com- 
mon in women and is seen more frequently on the left side. 

! Presented before the Medical Section at the 42nd annual meeting of the National Tuber- 
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The youngest patient -was 15 years of age and the oldest was 57. Five patients 
were over 50 years of age. 

The duration of the disease prior to resection bears special attention. Six 
patients (6 per cent) had been ill for less than six months and 15 (16 per cent) 
for less than one j'ear. Twentj*-six patients (27 per cent) had their disease for 
more than five yeai-s and 10 (11 per cent) for more than ten years. 

Seventy-five of the 92 cases (82 per cent) had a positive sputum at the time of 
operation. Those with a negative sputum are represented largelj’’ by those 
vatli tuberculoma and those with residual bronchiectasis following control of 
their tuberculosis. 

At the time of operation 68 patients (74 per cent) were considered to be reason- 
able risks and 24 (26 per cent) desperate rislcs. We call special attention to this 
group of desperate risks because we feel that thej’’ have entered surgical statistics 
for the firet time and were pre'\dousl 3 '^ rejected for collapse therapy measures. 
The following criteria have determined the classification of a patient as a des- 
perate risk: first, no other form of therapj' could be used wdth expectation of 
control of the disease; second, everj”^ clinician taking care of the patient, in addi- 
tion to the surgeons, was of the opinion that resection offered the patient his only 
chance to get well; tliird, the patient’s general condition and the type and 
distribution of disease were such as to make operation a real hazard. We feel 
that any salvage in this group of patients, regardless of how small, can be considered 
pure gain. 


INDICATIONS 

Table 1 gives the indications for resection. 

In 7 cases, resection was indicated bj”" the s^miptoms produced by residual bron- 
chiectasis following the control of the tuberculosis. In 4 cases, bronchiectasis 
and active tuberculosis coexisted. In the remaining 81, resection was performed 
as a type of therapj’’ for the tuberculous infection itself. 

Thoracoplasty failure was the indication in 16 cases (17 per cent); tubercu- 
lous broncliitis was present in 5 of these 16. 

Extensive, predominantly unilateral tuberculosis was the most common in- 
dication (42 cases, or 46 per cent of the entire series). Of this group, 26 had a 
complicating tuberculous bronchitis, an incidence of 62 per cent. Most of the 
patients classified as “desperate risks” are in this group. Manj’- of them had 
rapidly spreading exudative and caseous-pneumonic lesions. Large tension 
cavities, multiple cavities throughout the lung, a combination of apical and basal 
cavities, and predominantty basal distribution of disease were common findings. 
By and large, they represent a group of patients with extensive, complicated 
forms of tuberculosis. In a high percentage, thoracoplast 3 '' was contraindicated. 
In those in whom thoracoplasty might have been given a trial, complete collapse 
would have been required. 

We have pointed out in previous papere (1 , 2, 3) that it is difficult, if not im- 
possible, to conve 3 ’- accurate concept by such a categorical list of indications 
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of the type of ease which has been treated by resection . All physicians treating 
tuberculosis realize tliat therapeutic measures arc used only after the most 
thorough consideration of eacli particular case from the beginning of the illness. 
However, a consideration of the following facts may help to convey a truer pic- 
ture of the type of patient in this resection scries. 

(J) Thirty-nine patients (42 per cent) Inad tuberculous lesions in the contralateral lung. 
(Calcified lesions .and primiity comple-vcs not included.) 

(2) Five patients (5 per cent) had had previous collapse therapj' of the contralateral 
lung, 4 with pneumothorax and one with phrenic paralj'sis. One patient had 
contralatcnil jmeumothorax at the time of lobectomy. One previously had had a 
contralateral tuberculous empyema complicating the pneumothorax. 

(S) One patient had tuberculous cinp}'em.a on the same side at time of operation. 

TAHLID 1 
Indications 


I Associated suppurative disease II 

(a) Tuberculosis controlled 7 

(b) Tuberculosis uncontrolled 4 

II Post-thoracoplasty uncontrolled disease IG 

(a) No endobronchial tuberculosis II 

(b) With cndobronchi.al tuberculosis 5 

HI Extensive predominantly unilateral tuberculosis 42 

(a) No endobronchial tuberculosis IC 

(b) With endobronchial tuberculosis 2G 

IV Upper lobe disease 10 

(a) No endobronchial tuberculosis 10 

(b) With endobronchial tuberculosis 0 

V Basal disease. 10 

(a) No endobronchial tuberculosis 10 

(b) With endobronchial tuberculosis 0 

VI Tuberculoma 1 

VII Bilateral upper lobe giant cavities 2 


(4) One patient had a cavernostomy wound draining at the time of operation. 

(5) Tliree patients had had a previous lobectomy. 

(d) Sixteen patients (17 per cent) had been treated by thoracoplasty and 4 of tliese had 
also had re^dsional thoracoplast5^ 

(7) Thirty-five patients (38 per cent) had a complicating tuberculous broncliitis. 

(S) Only 25 patients (27 per cent) liad no collapse therapy on either side prior to 
resection. The remaining 67 patients (73 per cent) represent a gixiup of collapse 
therapy failures with the resulting complications and impairment of pulmonary 
functional reserve. 

(2) Twenty-six patients (28 per cent) had been ill for more than five years and 10 (11 
per cent) for more than ten yeans. Most of these had been subjected not only to 
multiple collapse theraps'- measures but also to years of tuberculous to.xeniia. 

POSTOPERATIVE COMPLICATIONS RELATED TO TUBERCULOSIS FOLLOWING 

LOBECTOMY 

In discussing postoperative complications the entire series has been divided 
into two groups on the basis of significant variations in technique. Those 
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patients operated upon between 1934 and January 1, 1942 comprise group 1. 
During this developmental period pre- and postoperative care, operative techni- 
que and the selections of cases were not well standardized. The tourniquet 
method of handling the hilum was used in 3 cases. The pleural flap method of 
closing the bronchus was not used routinely. Group 2 consists of those patients 
operated upon between Januaiy 1, 1942 and March 31, 1944. In this series of 
patients pre- and postoperative care, operative techniques and the selection of 
cases were fairly well standardized. All patients were operated upon in the 
conventional side position under general anesthesia — ^usually cyclopropane. 

Table 2 presents the complications that became manifest during the sixty- 
day postoperative period. 


TABLE 2 
Lobectomies 


Postoperative complications related to tuberculous infection 



GROOP 1 1934 TO 
JANUARY 1, 1942 

GROUP 2 JANUARY 1, 1942 
TO MARCH 31, 1944 

7 lobectomies 
Number 

27 lobectomies 
Number 

I Tuberculous wound infection 

0 

0 

II Tuberculous empyema 



(a) With fistula 

3 

1 

(b) Without fistula 

0 

0 

III Nontuberculous empyema 



(a) With fistula 

2 

0 

(b) Without fistula 

0 

0 

IV Fistula 



(a) Temporary 

2 

1 

(b) Permanent 

3 

1 

V Contralateral spread 

1 

2 

VI Contralateral e.xaccrbation 

0 

0 

VII Tuberculosis of chest wall 

0 

0 

VIII Ipsolatcral spread 

0 

1 

IX Ipsolatcral exacerbation 

0 i 

3 

X Ulceration of bronchial stump 

0 

0 


Wound infection: There were no wound infections either of a tuberculous or a 
non tuberculous nature. 

Fishda and empyema: Three patients in group 1 had permanent fistulac and, 
as a result, all 3 developed tuberculous empj'emata. One patient in group 2 
had a permanent fistula. The only evidence for this was a small cap of air over 
the lung. The fistula was not recognized and the patient showed no e\'idence 
of emp 3 'ema. He was discharged from the sanatorium one j-ear later. He re- 
turned ten months following this with a localized empyema and spread of infec- 
tion to both lungs Eecondar 3 ' to his fistula, and died within a few weeks. 

Two patients of group 1 had temporarj’ fistulae and developed nontuberculous 
empj'cmata which completelj’- healed following drainage. One patient of group 
2 developed a temporarj^ fistula. This was closed with a free muscle graft and 
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thoracoplasty performed. He did not develop an empyema and is Avell and work- 
ing with a consistentlj^ negative sputum three 3 ''ears following operation. 

It is significant that all empj’^emata have been associated with fistulae. The 
lower incidence of both of these complications in the lobectomj’’ series as compared 
vith the pneumonectomj'’ group is due to the rapid and complete reexpansion of 
the lung, obliterating the pleural space and ghdng additional support to the area 
of bronchial closure. 

Contralateral spread and exacerhation: Contralateral spread has occurred in 
3 patients, one in group 1, and 2 in group 2. Two of these patients died in the 
postoperative period as a result of tins complication. The other has stabilized 
the lesion and is completely well vith negative sputum bj’' guinea pig inoculation. 

Contralateral exacerbation has occurred in none of the patients in spite of the 
fact that contralateral lesions were present m 14 prior to operation. 

Ipsolateral spread and exacerbal-ion: Ipsolateral spread has occurred in onl}' one 
patient. 

Ipsolateral exacerbation has occurred in 3 patients (11 per cent), all m group 2. 
The high incidence of this complication as a late manifestation will be pointed 
out later. 

In general, table 2 demonstrates that the incidence of all postoperative com- 
pheations in gi-oup 2 was reduced bj’- improved operative technique and greater 
experience. Empj'-ema and fistula were almost eliminated. Contralateral 
spread, which occurred in 7 per cent of the patients, and ipsolateral exacerbation, 
wliich occurred in 11 per cent, remained the greatest threats to the patient follow- 
ing lobectomy. Later in tliis paper, results of the last two years with local 
anesthesia and the face-down position of the patient during operation vill be 
presented. Contralateral spread has occurred in only one patient and ipso- 
lateral e.xacerbation in none of the 35 consecutive lobectomies vith these newer 
techniques. 

POSTOPERATIVE COMPLICATIONS RELATED TO THE TUBERCULOUS INFECTION 

FOLLOVUNG PNEUMONECTOMY 

Table 3 presents the postoperative infectious complications following pneu- 
monectomy. 

Tuberculous wound infection: There Avere no tuberculous wound infections and 
no major wound sepsis of a nontuberculous nature. 

Fislida and empyema: In group 1, 2 patients developed bronchial fistula. One 
of these had a tuberculous empj'ema prior to resection. The other developed 
tuberculous empj’-ema as a result of the fistula. There was only one nontubercu- 
lous empj'ema. This was not associated with fistula. 

In group 2, 2 patients (4 per cent) developed fistula and both had tuberculous 
empj'-ema as a result. One patient had tuberculous empj'ema not associated 
with fistula. This wns discovered at the time of autopsy on the fifty-third post- 
operative day. There had been no clinical eAudence of this complication. Four 
patients had nontuberculous empj’ema none of AA'hich Avas associated AAith fistula. 

It is worthj' of note that in these gi’oups of patients tuberculous emp 3 'ema Avas 
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associated 'witli fistula in all except one case. In contradistinction to this, fistula 
was not present in any case with a nontuberculous empj^ema. In fact, follow- 
ing pneumonectomj’ in the tuberculous patient we have never seen a fistula that 
did not result in a tuberculous empyema, nor have we ever seen' a nontubercu- 
lous empj’-ema, associated vdth a fistula. 

Contralateral spread and exacerbation: As table 3 shows, all serious complica- 
tions have been minimized in group 2 except contralateral spread. This occurred 
in 19 per cent of the cases and remained the greatest threat to the tuberculous 
patient coming to resection. As will be pointed out later, the face-down position 
of the patient during operation and local anesthesia have been used during the 

TABLE 3 
Pneumonectomies 


Postoperative complications related to tuberculous infection 



CKOOT 1 1934 TO 
Janoaky 1, 1942 

CROm> 2 JANOASY 1, 1942 
TO MARCH 31, 1944 

11 pneumonectoraies 
Number 

47 pneumonectomies 
Number 

I Tuberculous wound infection 

0 

0 

II Tuberculous emp)^ema 



(a) 'With fistula 

1 

2 

(b) Without fistula 

0 

1 

III Nontuberculous empyema 



(a) With fistula 

0 

0 

(b) Without fistula 

1 

4 

rV Fistula 



(a) Temporary 

0 

0 

(b) Permanent 

2 

2 

V Contralateral spread 

1 

9 

'\''I Contralateral exacerbation ; 

0 

2 

'N'^II Ulceration of bronchial stump 1 

0 

1 

'VIII Tuberculosis of chest wall 

0 

3 

IX Contralateral spread secondary to fistula 

1 

1 


last two years in an attempt to reduce the incidence of tliis compHcation. Con- 
tralateral spread is the result of spilling infected secretions and debris from the 
bad to the good lung during operation. Those mth large amounts of sputum are 
most likelj’’ to suffer this complication. 

Contralateral exacerbation during the postoperative period occurred in only 
2 patients, even though contralateral lesions were present in 25. 

, Ulceration of bronchial sUtmp: This was discovered in only one patient during 
the postoperative period. This complication usually becomes evident later. 

Tuberculosis of chest wall: This does not refer to tuberculous woimd infections 
but to the presence of tuberculous changes in the chest wall tissues discovered 
only after maldng the incision for the post-pneumonectomj’- thoracoplasty. 
In spite of this, thoracoplasty was completed. All 3 wovmds healed b}’ piimarj’- 
intention and have never manifested any signs of infection. 
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iti;i-ATi:i> TO Ti?m;i!(:i;j,otjs isrr.cnos roumviSG 


immrtVMX 


i al>!o •! f^ives tlio Into complifaticuis r('Int('<l to tlii' liihcrculous itifcction follow- 
iiip lohoctoiny. 


J here \ver(' 2 lute tuhereulous woutui infections, hotlj occurrinp in the same 
patient. This patient had had bilateral upper lobectomy for bilateral, giant 
cavities. 


'Ihere was oidy one. late noivtnlK'reulous empyema. Thi.s occurred in a pa- 
tient who had had a localized fjehede thoracoplasty for uontuberculous emjjyeina 
prior to lol>ectomy. An cmpiienm tucfsailalii^- d(!vcloj)cd hiur years after opera- 
tion. This ha.s been drained and is now closing in raj)idly. 

No iist\tla has tlevcloiK’d late. 


TAULi: •( 

I. oheeUnri i e.t (S4 ) 

/,()/(• fomplicnlinnx relnled lo tuberculous infection 


1 Tuberi'iiloiet wound infecHon 2 

II TulwrculoUH empyema 0 

(n) With (i.sUiln 0 

(h) Witlmut fi.stula 0 

III Xontubcrculous empyema 1 

(a) With fi.'ittiln 0 

(b) Without fistula 1 

IV Uronchial fustula 0 

V Contr.alatcral spread secondary to fistula 1 

VI Contralateral exacerbation 0 

VII Contndatcral spread 1 

VIII Contralateral lesion developed 2 

IX Ipsolateral spread secondary to fi.stula 1 

X Ipsolateral exacerbation 11 

XI Ulceration of bronchial stump 2 


Contralateral spread and ipsolateral spread h.ave occurred in the same patient 
secondary to a bronchial fistula and localized empyema. This was the case 
described under postoperative complications in which the small fistula was not 
reco^ized postoperatively. 

Contralateral lesions have dct'cloped in 2 patients whose contralateral lung w.as 
clear prior to resection. This complication occurred a few months following 
operation in one case and was controlled bj' pneumothora.v. The patient is 
luTiig and well with a negative sputum five years after operation. The other 
patient developed her lesion five years after lobectomy. This progressed over a 
period of one and two-thirds yoais during which time no treatment was given. 
Death resulted six and two-thirds ycais following resection. In neither case 
was there any evidence of reactivation of disease on the side of operation. 

Ipsolateral exacerbation has occurred in 11 cases (32 per cent). This is 
the most common postoperative and late complication follovang lobectomy. We 
feel that it is caused by the following factors; 
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(1) Error in judgment as to the extent and type of disease left in the remaining lobes. 

(2) Trauma to residual tuberculous foci during operation and during reexpansion of 
the lung. 

(S) Continued overdistension of remaining pulmonary tissue which not only places 
strain on the remaining tuberculous foci but prevents the contractibility of scar 
tissue so necessarj’^ in the healing process. 

Thus, in later years, we have been more careful about the amount and type of 
disease we have been willing to leave behind in the other lobes. We also advo- 
cate routine thoracoplasty following upper lobectomy to return the remaining 
lung tissue to approjdmately its normal volume. In our experience, most exa- 
cerbations have occurred in those patients who have had either no collapse therapy 
following resection or who have had phrenic paralysis. This latter procedure 
seems to give little or no protection folloumg lobectomy. It may be that thor- 
acoplasty should be used also, following lower lobectomy. 

Ulceration of the bronchial stump occurred in 2 cases. A pathological study 
of both surgical specimens revealed extensive tuberculous bronchitis in the re- 
sected lobes. 

lATE COMPLICATIONS RELATED TO TUBERCULOUS INFECTION FOLLOWING 

PNEUMONECTOMY 

Table 5 gives the late infectious complications in patients treated by pneumo- 
nectomy. 


TABLE 5 

Pneumonectomies {58) 

Late complications related to tuberculous infection 


Nitmler 

I Tuberculous wound infection 1 

II Tuberculous empyema 1 

(a) With fistula 1 

(b) Without fistula 0 

III Nontuberculous empyema 0 

IV Bronchial fistula 1 

V Contralateral exacerbation 4 

VI Contralateral spread secondary to fistula 1 

VII Contralateral disease developed 6 

VIII Contralateral pleurisy with effusion 2 

IX Ulceration of bronchial stump 5 


One tuberculous w^ound infection occurred in a patient who had a pleural fluid 
positive for tubercle bacilli prior to pneumonectomy. 

One late empyema associated with fistula has been encoimtered; this occurred 
nine months following resection. Tliis patient also had a positive pleural fluid 
prior to resection. A contralateral spread secondary to the fistula has taken 
place in the same patient. 

Contralateral exacerbation has occurred in 4 patients. Prior to operation, 3 
of these patients had productive lesions and one had a mixed lesion in the contra- 
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ateml lung. Tavo of the 4 arc dead and 2 haA’c unstable lesions according to 
X-ray appearance but are asj'mptomatic and haA'c negath'e sputum. 

Contralateral hcaa’ disease has dcA'elopcd in 0 patients. Tavo of these had 
coiAtralateral lesions prior to resection but the dcaa' disease occurred in ncAV areas 
of the lung and Avas not associated with exacerbation of the old foci. Ncaa’ disease 
dcA'eloped in 4 patients Avho had had no contralateral lesion. In one of these, 
the parench 3 Tnal lesions represented a spread from a stump ulceration. The 
source of the infection in the other 3 is obscure. Of these C patients, one is liAing 
and AA'ell, one has an unstable lesion according to X-raj”^ appearance, 3 are dead, 
and one is d 3 Tng. 

Contralateral pleuris 3 ’^ ANith effusion has dcA-eloped in 2 patients. Neither 
patient has dcA'eloped a parencliA-mal lesion and both are well ; the3’- haA'e consist- 
entty negath’e sputum e.xaminations. The fluid was posith’e on guinea pig inocu- 
lation in one case and negatiA’e in the other. 

Ulceration of the broncliial stump has occurred in 5 patients (9 per cent). 
This complication ma 3 ’- occur earh’^ or late. For this reason, routine broncho- 
scopic e.xamination is adA'oc.ated six AA-ecks and again six months following re- 
section. A recurrence of positiA’c sputum should alwa 3 ’s make one suspicious 
of stump ulceration. Tliree of these 5 patients Avere treated promptl 3 ’ and inten- 
sively with 30 per cent silA’er nitrate eA’er 3 ’ tAvo weeks. One patient refused 
bronchoscopic treatments and still has ulceration of the bronchial stump. The 
other is now haAnng local therap3’ AAdth silA’er nitrate and appears to be responding. 

RA-T-ALirr ST.A.TISTICS — ^LOBECTO.An.’ 

Of the 34 cases, 3 died during the postoperatiA’e period, a fatalit 3 ’- rate for both 
groups of 9 per cent (table 6). In group 1 the fatalit 3 ’ rate was 29 per cent and 
in group 2, 4 per cent. This reduction in operatiA'e mortalit}'' was the result of 
increased experience, better operatiA’e technique and more careful selection of 
cases. 

Two of the 3 patients were considered to be desperate risks .at the time of resection. 
One had been ill for ten 3 ’e.are and had been under bilateral collapse therapy. Tuberculous 
emp 3 ’ema also complicated the contralateral pneumothorax. He died of contralateral 
spread and pulmonars’ insuf5cienc3’. The other despenate risk patient was 57 j’ears old. 

A complicating stenosis of the right intermedijite bronchus was present and a right middle 
and lower lobectomy was performed. A fistula and empA'ema resulted and the patient 
dcA’eloped bizarre central nervous sj’stem sj’mptoms prior to his death. The cause of 
death was never satisfactorily explained. To-d.as’, aa'C avouM perform a pneumonectomy 
on tliis tA’pe of case. The other patient died as a result of a massiA'e, contralateral spraid. 
She was an excellent risk. The indication was thoracoplasts’ failure. 

There haA’e been 4 late deaths, making the total case fatality 21.2 per cent (see table 7). 
One other patient died fifteen months following the completion of pneumonectomj’ (two- 
stage). She is classified as a late death after pneumonectomy but her death was in- 
directly the result of her original lobectomA’. Thus, S of the original 33 patients are dead. 

Table 7 analj’zes the late deatlis following lobectom}’. Tliis table is self-explanatorj’ 
but the following descriptions Avill be helpful: The patient (K. B.) with the broncho- 
pleural fistula was the one preA’iously described in this paper in whom the fistula was not 
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Lobectomy — Four late deaths 
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recognized postoperntivoly. Tlic patient classified as a (lesj)crate risk was the one nith 
bilateral, giant cavities treated by bilateral upper lobectomy. The last patient died the 
night of her .second operation of pulmonary edema. This was proved by autopsy. Her 
death was definitely attributable to poor judgment as to the amount of saline solution 
given and the speed at which it was given. 

Thus, nil the postoperative deaths and all but one of the late deaths following 
lobectomy were caused bj’ tuberculous complications. 

FATALITV STATISTICS — TNEUMONECTOMV 

Of the 5S patients treated with pneumonectomy, 13, or 22 per cent, died during 
the sixty-day postoperative period. The operative fatality in group 1 was 27 per 
cent and in group 2 it was 21 per cent. 

Tlicre have been 11 late deaths making the t otal case fatalitj* 41 per cent. 

Analysis of postoperative deaths: Table S analj'zes the causes of the postopera- 
tive deaths. This analj-sis proves to be quite interesting in that onl}’' 5 of the 
13 deaths wore caused b 3 ' complications related to their tuberculous infection. 
Three of these patients died of contralateral spread, one of contralateral exacer- 
bation, and one of a massive spread secondar 3 ' to a bronchial fistula. The re- 
maining S patients died of complications related to associated diseases and the 
surgical problem of pulmonarj’ resection as follows; 

(1) One patient died on the fourth d.<iy of diabetic coma. Tlie carbon dio-ride com 
billing power of the blood prior to death was 19 vol. per cent. Autopsy revealed 
no other complication. 

(2) Two patients died of pulmonary insufficiencj'. 

(S) One patient died of paro.xj'smal heart action on the first postoperative day. The 
irregular pulse developed wliile the nurse was taking the morning pulse and the 
patient died a few minutes later. Autopsj' reve.aled no other c.ause of death. 

(4) One patient died on the second postoperative da}’- of circulatory collapse. Up 
until this time her condition had been good. Tliere were no signs of respiratory 
distress. 

(5) One patient died on the fifteenth postoperative day of pulmonary embolus. 

(6) One patient died a few hours after operation of shock. 

(7) One patient developed cardiac standstill following the postoperative bronchoscopJ^ 
He had shomi no signs of shock duiing the operation. He never regamed con- 
sciousness and died on the fourth postoperative day. 

A further analysis reveals the follonTng facts concerning this group of 13 
patients who died postoperative^ (see table 8): 

(I) Only 5 of these patients were considered to be reasonable risks for operation. 

In our opinion, the other 8 were truly desperate risks. 

(S) Two patients were in the older age group, being 49 and 54 years of age, respectively. 

(S) The duration of illness in 4 patients was over five years and in 3 p.atients was over 
ten years. One of these patients had been ill for nineteen years. 

(4) Nine of the 13 patients had a complicating tuberculous bronchitis. These were all 
fibro-stenotic and ulcero-stenotic in type. 
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(5) Tho indication for pneumonectomy in G eases was thoracoplasty failure. In the 
, remaining 7, it was cxiensive, prcdominantlj' unilateral disease. Of these last 7 
patients, 2 could have been treated b}' extensive thoracopiastj' but pneumonectomy 
was elected because of the presence of marked fibrotic stenosis of the bronchus. 
The remaining 5 could never have been treated by any form of thempy other than 
pneumonectomy for the following reasons: Four of them had totall}' destroyed lung 
b}' extensive, caseous disease of pneumonic type distal to bronchial lesions. The 
other patient who had been ill for onij’ five months had a caseous pneumonic lesion 
involving the entire left lung. 

Analysis of late deaths: Table 9 analyzes the 11 late deaths following pneu- 
moncctomj'. Seven of the 11 died as a result of contralateral tuberculosis. The 
contralateral disease was the result of postoperati^•o spreads in 2 of these, of 
exacerbation of prexdoush' c.xisting foci in 2 eases, and of the development of 
new disease in 3. One patient died of a combination of contralateral spread, 
fistula, empyema, amyloidosis and tuberculous enteritis. .fVnother patient died 
suddenlj’’ on the third daj’^ following plastic closure of a bronchial fistula. These 
9 deaths were directly related to the tuberculous infection. The remaining 2 
deatlis were not related to the tuberculous infection. One patient died suddenly 
wliile shopping nineteen months following operation. Prior to this time she had 
been completely well with a persistently negative sputum. The other patient 
died six months folloning operation of elnpyema, contralateral nontuberculous 
pneumonia, and uremia. 

Further anals'sis of this group of patients brings out the following facts: 

(I) SLx of the 11 had been considered desperate risks at the time of operation. Only 5 
were reasonable risks. 

(S) SLx of the 11 had a complicating tuberculous bronchitis. 

(5) The indications for operation in the first case (C. C.) were pulmonary abscess, 
bronchiectasis and tuberculosis complicated by a tight, fibrous stenosis of the main 
bronchus. In the remaining 10, the indication for pneumonectomy was extensive, 
predominantly unilateral disease, 5 of winch were complicated by tuberculous 
bronchitis. All 10 patients had active lesions at the time of resection. Only 4 
had a mixed tj^pe of infiltration and these were predominant^’ exudative. Thoraco- 
plasty might have been tried in 2 of these with small hope of success but the other 2 
had predominantly lower lobe disease. The remaining 6 patients had extensive, 
exudative and caseous lesions wliich in themselves contraindicated thoracoplasty. 

PRESENT CLINICAL STATUS OF THE THIRTY-THREE PATIENTS TREATED WITH 

LOBECTOMY 

Table 10 presents the present clinical status of the 33 patients treated with 
lobectomy between 1934 and March 31 , 1944. Tliis represents a follow-up of from 
two to twelve j^ears. The table separates the patients into two groups. The 
follow-up period for gi-oup 1 is from four to twelve yearn and for group 2 from 
tw^o to four yeai-s. This classification has been based upon reports during the 
past four months from the physicians now taking care of these patients. 

Of the entire 33 patients, 14, or 42 per cent, are clinically well and have con- 
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TABLE 0 

Pncumoncclomp — Analysis of late deaths 
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sistently negative sputum. Onlj’’ one of these has a questionably unstable 
lesion according to roentgenograms. This is in the region of an old infiltration 
in the contralateral lung which was previously treated with pneumothorax. 
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There is considerable disagi'cemcnt about whether or not this lesion has changed 
in appearance in recent months. Twelve of tlicsc jjatients arc completely well 
on full activity. Two arc still on modified acfi\atj' under observation at liome. 

One patient is clinicallj’’ well but has a positive sputum. We feel that the 
source of the positive sputum is a bronchial ulceration although none is wsible 
on bronchoscopic examination at present. She is at home on modified activity. 

Four patients are classified as li\'ing with progressive disease as a result of 
ipsolateral e.xacerbation. Two of these are now ]ia\Tng thoracoplastj'. We hope 
to perfoi-m a second resection on the other 2. It is possible that we may be able 
to salvage all 4 of these patients, as they still have clear contralateral lungs. 

A program of right upper lobectomy and left thoracoplasty had been proposed 
for one patient. The right upper lobcctomj’^ was performed without complica- 

TABLE 10 


Present clinical status of SS patients folloicing lobectomy 
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tion. She then refused the left thoracoplasty and left the sanatorium against 
adnee. She is still living but has a positive sputum as a result of the open 
ca\dty in the left upper lobe. 

There \vere 3 postoperative deaths and 3 late deaths in those treated by lo- 
bectomy, a total of 6 of 33, or 18 per cent. In addition, 2 patients who had a 
second resection (two-stage pneumonectomy) have died. Thus, a total of 8 
of the original 33 patients (24 per cent) are dead. 

Seven patients (21 per cent) have had a second resection as a result of ipsola- 
teral exacerbation of disease. The following has been the fate of these cases: 

(1) One patient has a consistently negative sputum but is a respiratory cripple .as a 
result of asthma, pulmonary emphysema, and residual bronchiectasis in the remain- 
ing lung. 

(5) One patient is living with progressive disease. 

(S) One patient is clinically well but has an occasional positive sputum (question of 
stump ulceration). 
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(4) Two patients have died. One died the night of operation of pulmonary edema. 
The other died fifteen months following resection of contralateral tuberculosis. 

(5) Two patients are clinically well with negative sputum. IVhen these 2 are added 
to the 14 in table 10, a total of 16 (49 per cent) of the original 33 patients are 
clinically well with negative sputum. 

PRESENT CLINICAL STATUS OP THE FIFTY-EIGHT PATIENTS TREATED WITH 

PNEUMONECTOMY 

Table 11 presents the present clinical status of the 58 patients treated by 
pneumonectomy between 1934 and March 31, 1944. The follow-up periods are 
the same for the two groups as described for the lobectom 3 ’' series. 

Thventy-eight (48 per cent) of the 58 patients are clinically well with negative 
sputum. Of these, only 3 have unstable lesions according to roentgenograms. 

TABLE 11 


Present clinical status of S8 patients following pneumonectomy 
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Twenty-four of the 28 are completely well on fuU acti\dty. Four are still imder 
observation at home on modified bed-rest. 

One patient is clinically well but has a positive sputum as a result of bronchial 
stump ulceration. 

Four patients are living with progressive contralateral disease. Three of these 
will eventually die of their tuberculosis. The other has an extremelj'' small 
lesion that is now resolving on bed-rest at home. 

Twenty-four patients (41 per cent) are dead. There were 13 postoperative 
and 11 late deaths. 

The patient classified as a respiratory cripple is the same one previously 
described in the lobectoipy series. Her pneumonectomj’’ was performed in two 
stages. 


RESULTS DURING PAST TWO YEARS 

Table 12 presents the results of the past two j’-ears during which time para- 
vertebral block and local infiltration with novocaine have supplanted general 
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anesthesia, and the facc-domi position of the patient during operation has re- 
placed the old conventional side position. Both of these measures were origmally 
conceived in an attempt to reduce the number of contralateral spreads. We 
condder the face-down position of the patient during operation as one of the 
most significant advances in the technique of pulmonarj' resection in recent 
years. This is cspcciall}' true if resections are bemg performed for tuberculosis. 

Lohcciomy: Lobectomy was performed in 35 patients with 2 (6 per cent) 
postoperative deaths. One patient died of operative shock and the other died 

TABLE 12 


ncsulls durhig pas( two years ttsing face-down position and local anesthesia 
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* All complications and deaths occurring wthin sixty days are listed as postoperative. 
Those occurring after sixty days are listed as late. 


suddenly a few hours after operation. The cause of death was not deter- 
mined as autopsj^ was refused. 

Postoperative complications have occurred in onlj’’ 2 patients, a contralateral 
spread in one, and an ipsolaterai spread in the other. We should like to call 
special attention to the fact that ipsolaterai exacerbation has been eliminated as 
a postoperative complication. It has occurred in only 2 cases as a late complica- 
tion. Attention has been called to the liigh incidence of ipsolaterai exacerba- 
tion in the earlier groups. We feel that the lowered incidence of this complication 
is the result of more careful appraisal of the extent and type of disease left behind 
in the other lobes and increased use of post-lobectomy thoracoplasty to relax 
the remaming lung tissue. listula and emp3^ema were eliminated. 
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Fift 5 ’--seven per cent of the lobectomy series are clinically ivell -with negative 
sputum. Twenty per cent have been operated upon since January' 1, 1946, and 
are listed as “Too recent for classification.” Four patients (11 per cent) are 
dead. 

Pncimoncctomy: Pncumonectomj’’ was performed on 69 patients with 9 
(13 per cent) postoperative deaths. There have been 3 late deaths making the 
total case fatality 17 per cent. 

Attention is called to the increase in the incidence of wound infection and tu- 
berculous empj’ema. The increase in these complications has resulted from 
operative contamination following pneumonotomj' and a practice of dividing 
the bronchus earh’- in the operative procedure during a retrograde dissection of 
the hilum in an attempt to prevent contralateral spread. We have now aban- 
doned these procedures because of the increase in infectious complications imless 
we are dealing with an extremel}' adherent lung and giant caidties. Under these 
cu-cumstances, it may be better to risk contamination of the pleura rather than 
to risk flooding of the contralateral lung with secretions and debris. 

The incidence of contralateral spread has been reduced to 10 per cent. We 
feel that the face-domi position has been responsible for this. 

Forty-eight per cent of the patients are clinicalh' well with negative sputum. 
Eleven patients (16 per cent) have been operated upon since Januar}’- 1, 1946, 
and are listed as “Too recent to classifj'.” Thirteen per cent are clinically 
well nith positive sputum and 6 per cent are firing with progressive disease. 

The reduction in operative mortafit}’- to 13 per cent is significant, since the tj^e 
of case accepted for operation during the past two years has been just as serious, 
if not more so, than that accepted during the prerious yeais. jMoreandmore 
collapse therap 3 ’’ failures and last resort cases are finding their wa 5 'intoresection 
series. The influence of this on statistics can be readity seen when the cases are 
analyzed. Of the 9 patients who died postoperatively, onty 2 were considered .as 
reasonable risks and 7 were rated as desperate risks. Sixteen of the 69 patients 
in the pneumonectomj* series were classified as desperate risks, 53 as reasonable 
risks. Thus, the operative mortafitj’- in reasonable risk cases was 4 per cent and 
in the desperate risk group 44 per cent. These facts must be considered in 
anatyzing statistics. The type of case being treated is of utmost importance. 
In considering patients for operation, the surgeon must constant^ weigh the 
risk of the operation against the risk of the disease untreated. 

THE PROBIiEM OF THE CONTRALATERiVIi LUNG 

The evaluation of the condition of the contralateral lung is of utmost impor- 
tance when pulmonary resection is contemplated in the tuberculous patient. 
The criteria in respect to a contralateral lesion must be more rigid when pneu- 
monectomy is anticipated than when lobectomj^ is to be performed. Following 
pneumonectomj’-, bed-rest alone must be relied upon to control the remaining 
lesion. Contralateral pneumothorax or phrenic paral 3 'sis may be emplo 3 ’ed 
either before or after lobectomy. A progressive contralateral lesion contrain- 
dicates resection. However, we do not believe that the contralateral lung must 
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be .nbsolutely free of involvement. In putient.s with bil.ntenil dise.'U^e, the risk of 
the eontral.ntenil It'-sion must he weiithed np.'xinst tlie thront of the ipsolatm! 
dise;!*^. bor instmiee, in n patient with a fatal type of disease in one lung, it 
may be jnstiftablo to take a ehanee oven with an unstable eotitralatcnil lesion. 

Twenty-five of the 5S patients treated with pneumonectomy had contralateral 
le.sions. Most of these were mininwl in extent. A few were moderately ad- 
advanced. According to the apjjoaranee on seri.al roentpenogram.s, S of the 
lesions were cla.'-.sified as mixed, 13 .n.s ijroductive and -1 a,s fibrotic in type. In 
this group, exacerbation of the contral.ateral lesion occurred in G ca.'^cs, 2 during 
the postoperative period .and -1 late. Four of the.se lesions were classified pre- 
openitively as productive and 2 as mi.xed ty})c of infiltration. Two p.aticnts have 
developed disease in new areas without any evidence of exacerbation of preexist- 
ing lesions. Thus, 17 of the 25 contralateral lesions have shomi no e.xacerb.ation 
and have withstood the tost of both pneumonectomy and the incre.ased pa«t- 
operative stre.'-s. 

Thirty-three of the 5S patients treated with pneumonectomy had no contra- 
lateral disoa.'^c. Font of thc.se have developed ne\s’ disca.se in the contr.al.ater.al 
lung. In one case this mijccscnts a sprc.ad from a bronchial .stump ulcer. In 
the other 3 the source of infection rcm.ains obscure. 

In the lobectomy series of 31 c.ases, M had contralateral le-«ions, 5 mixed, 
5 productive and -1 fibrotic in tyj)c. Thirteen of these h.avc shown no tendency 
to break dowan Exacerbation luus occurred in only one patient and this was 
during the poslopcnativc period. Twenty of this group of patients had no con- 
tralateral discjisc prior to rc.scction. Two new lesions have developed in these 
patients. A .s])rcad from the opposite Jung h.as occurred in .another. 

Thus, of the entire 92 cases which came to cither lobectomy or pneumonec- 
tomy, 39 had contralateral lesions. Exacerbation luas occurred in 7 .and new 
disease has developed in 2. Thirty of the 39 contralateral lesions (7G per cent) 
have either remained stable or have become stable. 

THE PRonnn.M of tuberculous broxchitis 

The evaluation of the condition of the bronchial tree is as important as that 
of the parenchjTua of the lung prior to resection. Ikibcrculous bronchitis, 
either active or inactive, has not been considered a contraindication to resection. 
On the contrarj”, it has often strengthened the indication for resection. It must 
be considered in detemiining the ext-ent of resection as ideall}- both the paren- 
cln-mal and the bronchial foci should be removed. 

Tliirty-five, or 38 per cent, of the p.aticnts in tliis series had bronchial lesions 
xdsible through the bronchoscope. The.v were classified as follows: submucos.al 
5; ulcerative 4; ulcero-stenosis 10; fibro-stenosis 16. 

The high incidence of tuberculous involvement of the major bronchi as reve.aled 
by pathologic.al study of surgical specimens has prexfiously been reported (4, 5). 
This w’ork was done by Dr. ITOliam Meissner. This study showed that 60 per 
cent of the main bronchi and 86 per cent of the segmental bronclii in pneumonec- 
tomy specimens show'ed pathological evidence of tuberculosis. In the lobectomj’’ 
specimens 71.6 per cent showed involvement of the segment.al bronclii. This 
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evidcucG has demonstrated that rcpjirdless of bronchosoopic findings, bronchial 
sutures placed during ])ulmonary resection arc almost, always in tissues involved, 
at least microscopically, iiith tuberculosis. 

In spite of the high incidence of tuberculous bronchitis in this series and the 
above pathological evidence, ulceration of the bronchial stump has occurred 
in only S patients, in G following pncumoncctonn' and in 2 following lobectomy. 
This has been the cause of lobectomy failure in 2 cases. None of the patients 
with stump ulceration have dcvcloix'd fistula. 

Five of the ulcei-s following pncuinonectom3’ hai'c been treated with silver 
nitrate. Four arc clinically well with negative sputum and have no evidence of 
residual ulceration. The other patient has just completed a series of treatments. 
Her sputum is negative and onlj' quc.stionablc mucosal changes remain. The 
other p.atient h.as refused regular treatment. The ulceration followng lobectomy 
in 2 patients has also been treated in .‘limilar f.a.'jhion. One failed to respond. 
The e\ndcnce of ulceration has disappeared in the other but her sputum remains 
positive. 

.tVs a group, patients uath endobronchial disc.asc present a serious problem. 
Not onh’ do thej* have the bronchial factor to contend nath but the}' also have, 
as a nile, veiy extensive and active parcnchjmial disease. Sixteen of the 35 
patients \\-ith bronchial tuberculosis were truly desperate risks. Sixteen patients 
have died; 11 in the postoperative period and 5 later. Three arc li\dng nith pro- 
gressive disease. One is clinicallj' well but has a positive sputum. Fifteen 
patients arc clinicallj' well vith negative sputum. 

SPUTU.M coxvnnsiox' 

Because the patients have originated from so manj’ different sources, we have 
had to relj' upon reports from phj'sicians in private practice and numerous sana- 
toria for data concerning sputum conversion. Fortj'-two of the 5S li\-ing patients 
have been classified by them as negative. The following is a summary of the 
data we have concerning the tj-pe of sputum examination used in these 42 pa- 
tients : 

(1) In 12 patients the sputum is negative bj' seventy-two hour concentrate. 

(2) In 3 patients the sputum is negative by culture of a seventy-two-hour specimen. 

(S) In 5 patients the sputum is negative bj' guinea pig inoculation. 

H) In 3 patients the sputum is negative by twentj'-four hour concentrate. 

(5) In 3 patients the sputum is negative by direct smear. 

{6) In one p.atient the bronchoscopic specimen is negative. 

(7) Three patients have negative gastric specimens. 

Thus, 24 patients are negative by seventy-tw'o hour concentrate or more 
rigid sputum examinations. Six patients are negative bj' methods less rigid 
than seventy-two hour concentrate. The remaining 12 patients are classified 
as ha^fing no expectoration and gastric specimens have not been examined. 

DISCUSSION 

Although pulmonary resection has been used with increasing frequency during 
the past decade in the treatment of tuberculosis, most of our knowledge has been, 
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developed in the past three or four j’ears. For instance, only IS patients in 
this series were operated upon more than four years ago. It seems quite eu- 
dent, therefore, that any report on this subject, at present, must be considered 
as preliminarjr in character. 

It is important to realize that the rapid growth of pulmonar}^ resection as a 
form of treatment for tuberculosis has been due largelj’’ to the fact that it was 
needed. The old law of suppl}*' and demand was at work. In recent years the 
limitations as well as the usefulness of the various collapse therap}’' procedures 
have been more keenty appreciated. Their relative ineffectiveness in the con- 
trol of man}’’ tuberculous lesions is now general^'’ recognized. Tin's is especiallj’’ 
true of patients rvith endobronchial tuberculosis, e.xtensive basal disease, tension 
caiities, and in exudative and caseous lesions in the teen-age group. Then there 
was that large ai-mj'- of thoracoplastj'- failures who needed treatment. 

In the vast majority of instances, resection has been used in the treatment of 
such complicated forms of tuberculosis where thoracoplasty has either failed 
or offered little chance to control the disease. However, as experience grew and 
results became better, it was used in preference to thoracoplasty in certain t 3 'pes 
of lesions where thoracoplasty might have been tried first. Pneumonectomy 
was performed in this series of 92 I'esections in preference to extensive thoraco- 
plastj’' in 17 instances; lobectomj’’ in preference to thoracoplasty in S cases; and 
lobectomj’ in preference to rerisional thoracoplasty in 2 cases. In our opinion, 
the remaining 65 patients could have had no therapy other than resection with 
any chance of success. 

The tj'pe of case in which resection is indicated is a controveraial subject at the 
present time. The question that is foremost in the minds of most clinicians is 
just where pulmonaiy resection fits into the entire scheme of treatment. This 
will vary from clinic to clinic but, in general, it should be used to supplement, 
not to compete with the other established methods of treatment. A simple rule 
to follow is to use it onl.v in those cases where a high percentage of failures with 
other methods have occun-ed. 

With reference to the list of indications presented in this paper, most thoracic 
surgeons are in agreement nith the follo'wing which represents 38 of the 92 re- 
sections: 

(?) Associated suppurative disease. 

(3) Thoracoplasfc}’^ Lailure. 

(S) Basal disease that has failed to respond to all conseiwative measures. 

(4) Tuberculoma. 

We feel sure that most clinicans would agree that resection was indicated in 
the majority of patients classified as having extensive unilateral disease. Un- 
doubtedly some surgeons would perform extensive thoracoplasty in a cert.am 
number of these cases as pointed out above. This decision is based upon .an 
honest difference of opinion as to which form of therapy offers the best chance 
of cure. 

The most controversial point has been the use of upper lobectomy in cases 
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where thoracoplasty might have been successful. We now feel that thoraco- 
plastj’- should alwa 5 ’’s be performed first provided the lesion is suitable. The 
high incidence of ipsolateral exacerbation follovang lobectomj’- has made us more 
cautious in using it as an elective procedure. 

This brings us to the question of when resection should be used as preferred 
treatment. With our present experience, resection is considered the treatment of 
choice in the foUovnng: 

(1) Those with associated suppuration. 

(2) Unilateral disease that has failed to respond to adequate thoracoplasty. 

(S) Tuberculoma. 

(4) Extensive basal tuberculosis where other simpler measures have failed or are contra- 
indicated. 

(5) In preference to thoracoplasty in cases vith active parenchymal disease complicated 
by bronchial stenosis. 

(6) Progressive unilobar or unilateral tuberculosis in the teen-age group where pneu- 
mothorax is impossible or has failed. 

(7) In preference to cavernostomy in the treatment of tension cavities in unilobar or 
extensive unilateral disease. 

(S) In certain cases vdth extensive unilobar disease with dense opacities and little 
evidence of fibrosis and retraction. 

(9) Nonexpandable lung following pneumothorax with extensive parenchymal disease 
and with or without a complicating tuberculous bronclutis. 

The results following pneumonectomy have been more gratifying than those 
following lobectomy. WTien the number of desperate risks and the extensiveness 
of disease in those patients treated with pneumonectom 3 ’' are considered, it is not 
so surprising to find 41 per cent of them dead two to twelve j^ears following opera- 
tion as it is to find 41 per cent of them clinicallj’' well -with a negative sputum. 

The disappointing results following lobectomy have been due largel}'- to the 
high incidence of ipsolateral exacerbation. We should like to reemphasize that 
poor judgment in appl 3 dng the procedure, not the procedm-e itself, is probably 
the outstanding cause of this complication. During the past two j’^ears, more 
careful evaluation of the amount and tjqie of disease in other lobes and the more 
routine use of post-lobectomj’- thoracoplasty has ehminated this complication 
duiing the postoperative period. It has occurred in only 2 cases. However, 
a follow-up period of several years wiU be required before final evaluation can 
be made of the problem of ipsolateral exacerbation in this group of patients. The 
future place of lobectomy in treating pulmonary tuberculosis wall depend largely 
upon how' much w'e can reduce the incidence of this complication. 

Adequate care of the patient following resection is of great importance in se- 
curing good end-results. We feel that the following three factors warrant special 
emphasis: 

(J) Prevention of overdistention of the remaining pulmonary tissue. 

(2) Periodic bronchoscopic observation. 

(S) Strict adherence to the fundamental principles of treating tuberculosis, especially 
strict bed-rest. 
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We are convinced that it is essential to reduce the volume of the thoracic cage 
following resection to prevent overdistention of the remaining pulmonarj'^ tissue. 
Relaxation of lung tissue is one of the basic principles in treating iiny tuberculous 
lesion. Not only does this prevent the development of emphysema, but it pro- 
tects remaining tuberculous foci against reactivation. Following pneumonec- 
tomy, thoracoplastymust be sufficientb^extensive to pre^’^ent mediastinal displace- 
ment. Following upper lobectomj’’, the aim of thoracoplasty is to reduce the 
remaining lobe or lobes to approximately normal volume. Here, the e.vtent of 
thoracoplastj'' will depend upon the volume of pulmonar 3 ’' tissue resected, bi the 
past, w^e have relied upon phrenic parab^sis following lower lobectomy but we 
have found that it gives little or no protection. It may be that upper thoraco- 
plasty should be utilized here, also. 

Ulceration of the broncliial stump has occurred both eaiij'’ and late following 
resection. Therefore, bronchoscopic examination is ad\ised, routineb’’) six weeks 
following operation. If this is negative, ree.xamination in six months is advocated. 
Persistence or recurrence of positive sputum without eAident parenchymal source 
is an indication for bronchoscopy. If ulceration is found, treatment with 30 
per cent silver nitrate is recommended, at two-w'eek intervals. Stump ulceration 
may result in spread of infection to the pai-enchyma. 

We have alw'ay^s recognized the fact that it is impossible to excise all tubercu- 
lous foci. Because of this, strict bed-rest has been vccommended for a period of 
at least six months following sputum conversion. 

sumsiary 

1. An analysis of S8 patients (92 resections) with pulmonary'’ tuberculosis 
treated by pulmonary resection between 1934 and March 31, 1944 has been 
presented. 

2. A brief summary of results during the past two years has also been given. 
During this time, local anesthesia and the face-down position of the patient dur- 
ing operation have been used. 

3. ImproA'cd operative teclinique has reduced the serious complications follow- 
ing resection and made pulmonary resection safer. 

4. Ipsolateral exacerbation of remaining tuberculous foci has been the most 
common cause of lobectomy^ failure. The factors producing this complication 
ha\'e been analyzed. The role of post-lobectomy thoracoplasty^ in its pre- 
vention has been emphasized. 

5. The operative fatality, at present, for both lobectomy and pneumonectomy' 
is approximately 5 per cent for patients who arc rc.asonable risks, bi the des- 
perate risk group, the operative fatality is 43.8 per cent. 

G. Of the patients followed from two to tweh-o years, 42.4 per cent of the 
lobectomy series and 48.1 per cent of the pneumonectomy series are clinically 
well with negative sputum; IS.2 per cent of those treated with lobectomy and 
41.2 per cent of those treated with pneumonectomy arc dead. 

sujiario 

1. PresGntase un andlisis do 88 enfermos dc tuberculosis pulmonar en que .«e 
verified la reseccion pulmonar entre 1934 y marzo 31 dc 1944. 
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2. Prcsdntasc tambidn iin breve suniario dc los rcsultados de los dos illtimos 
auos, durante cuyo periodo ac Imn utilizado la ancstesia local y la posicidn cara- 
abajo del enfermo durante la operacion. 

3. La tdcnica operatoria perfcccionada ha nicimado las complicacioncs graves 
consecutivas a la rcseccidn y el pcligro que feta ent raha. 

4. La cxacerbacidn ipsolateral de los focos tubcrculosos resfantes ha sido la 
causa inSs habitual dc los fracases dc la lobectomfa. .>VnalIzanse los faclores que 
provocair estn, complicaciun y rcctilcase cl papcl que corresponde a la loracoplas- 
tta post-lobect 6 mica on la prcvcncidn dc la misma. 

5. La actual mortalidad operatoria tanto para la lobcctomla como la neumo- 
nectomta representa aproximadamentc 5 por ciento en los enfermos quo consti- 
tu 3 'en riesgos razonablcs, subiendo a 43.8 por ciiaito en el grupo do riesgos 
considerables. 

6 . De los enfeniios observados durante dos a doce afios, 42.4 por ciento de la 
seric lobcctomizada y 48.1 por ciento dc los neumoncctomizados sc encuentran 
cltnicamente bien con esputo negativo, en tanto que 18.2 por ciento de los 
lobectomizados 3 ' 41.2 por ciento de los neumoncctomizados ban muerto. 
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DISCUSSION 

Dr. Herbert C. Maier, New York, New York: On analj'sis of the details presented in the 
paper on pulmonaij- resection for tuberculosis bj- Doctor Overholt and his associates, I 
find a close similaritj’' to the results obtained by Doctor Sweet. In both clinics the 
experiences are similar to mj- oivn, especiallj’^ in regard to the late results. Two years 
ago when tliis subject was discussed before the American Trudeau Society and encouraging 
earlj’ results were reported, it was appreciated tliat insufficient time had elapsed to permit 
more than a verj- tentative opinion concerning the final position of pulmonarj' resection 
in the treatment of tuberculosis. Even to-day it is too early to do more than present and 
analyze the experience gained to date. The accumulated evidence suggests: 

(!) The late result of lobectomj- and pneumonectomy in tuberculosis is influenced more 
by the patient’s immunological reaction than bj' other factors. Manj' patients with 
an unfavorable reaction to their tuberculous infection, who had an earlj- dramatic result 
following pulmonaij' resection, have since had progression of the disease. Excision of 
most of the tuberculous pulmonary tissue does not greatly alter the patient’s reaction to 
his residual foci. 

(2) Following upper lobe lobectomj- there is a relatively high incidence of late exacerba. 
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tion of the tuberculosis on the same side. TJiis is cliiefly duo to the frequencj' of tuber- 
culous involvement in the apex of the lower lobe. In my own experience with thoraco- 
plasty cases in which onl}' four or five ribs were removed, further surgery has also often 
been required later because of the failure to collapse adcquatelj" the apex of the lower lobe 
at the original operation. Although from a functional standjroint alone upper-lobe 
lobectomy gives a better result than tlioracoplast}' (as shomi by Command and his 
associates), this fact is outweighed by the consideration just mentioned. 

(S) I believe lobectomy and imeumonectom}’’ should be restricted to those cases in 
which thoracoplasty cither has failed or is very likelj' to fail. 

( 4 ) A partial thoracoplast3' seems advisable in most crises after upper-lobe lobectomy 
anti after pncumonectonij’. 

(. 7 ) An ana^’sis of the A’arious tj-pes of cases in relation to the results one or mote rears 
after operation suggests the following tentative conclusions: 

Cases of pulmonary tuberculosis with secondary pjmgcnic suppuration maj' give good 
late results, cspeciallj’ if pieoperatii'cly the tuberculous process has become more quiescent 
as the s3'mptoras of seeondar3' suppuration have increased. For this group of patients 
pulmonar3' resection has given us a new weapon. 

Pneumonectom3’ performed for thoracoplasty failures has resulted in a liigher immediate 
raortalit3', but the late results have been relatively satisfactor3'. The better late result 
in this group is probabl3’' due to the fact that the thoracoplast3' failures who had the most 
unstable t3'pe of tuberculosis and tended to spread earl3’' to the contralateral lung never 
become candidates for pneumoncctom3’. 

Patients in whom a pneumonectom3' w.as performed for extensive unilateral tuber- 
culosis or “destro3'ed lung” have had a poor late result. Many of these patients have 
shown progression of their contralateral disease witlun a few 3'ears after pneumonectom3*. 
Tlie "destro3'ed lung” indicates poor resistance to tuberculosis which is not fundamentally 
altered by pneumonectomy. I believe thoracoplasty is preferable to pneumonectomy in 
this group in the absence of secondar5'- p3’Ogenic suppuration. 

The late results of lobectomy for lower-lobe lesions in which the indications were well 
chosen have been relativel3’' good. 

(ff) Although the face-don n position of the patient during operation, as suggested b3'’ 
Doctor Overholt, ma3'’ lessen the risk of contralateral spread during operation, it does not 
alter the late e.xacerbations which are numerically far more important. I have operated 
on some tuberculous patients through an anterior approach in order to avoid the cravita- 
tion of secretions into the opposite lung. 
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OleotLorax as a treatment for pulmonary tuberculosis was first introduced m 
France by Bemou in 1921. The first extensive report in this country was made 
in 1932 by Matson (1). However, to date, the literature on oleothorax is 
comparatively scant, especially follow-up reports, such as this one. 

Oleothorax has been discarded by many clinics in this country because its 
value has often been questioned. I do not present these findings as a champion 
of oleothorax or with the behef that it should be a substitute for good chest 
surgery. . I do not tlfink it should I 

h-rThis study is based on 91 cases treated at the Belmont Hospital from 1932 
to 1939, inclusive. From tins series, as well as from similar reports by others 
(1, 2, 3, 4, 5, 6), we feel there is a definite group of patients, although a small one, 
which should receive the benefits of oleothorax. 

INUICATIONS 

The indications, as set forth at this hospital by Baker (4) when oleothorax 
therapy was first instituted, were; 

(1) As an "inidbition oleothorax" to inlubit expansion of the lung in patients in whom 
a prewously satisfactory artificial pneumothorax threatens to be lost. The follow- 
ing contraindications should not exist: 

(a) Actively progressing disease in the collapsed lung. 

(b) Thin-waUed cavities near the pleura. 

(c) Adhesions traversing the pneumothorax space. 

(d) Bronchopleural fistula. 

(S) As disinfection treatment for tuberculous empyema when the following contrain- 
dications did not exist: 

(a) Bronchopleural fistula. 

(b) Pleurocutaneous fistula. 

(c) Advancing disease. This last contraindication was discarded if toxemia was 
progressive and if parenchymal lesions were not markedly malignant. More- 
over, this contraindication was waived if oleothorax was thought imperative 
to control the disease. 

(S) As a compression oleothorax. (This was soon abandoned because of unsatisfac- 
tory reports.) (3) 


TECHNIQUE 


In cases of obliterative pleuritis 20 cc. of olive oil or mineral oil were injected to 
test the sensitivity of the pleura. If no reaction occurred within one week. 


1 The infomation presented in this paper was collected and arranged from material at 
Worcester, Massachusetts, with the assistance of Arthur D. Ward 

’ Captain, M.C., A.H.S., Brooke General Hospital, Fort Sam Houston, Te.xas. 
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oleothorax thcrap3’ was started. At one sitting an average of 200 cc. of oil was 
given, preceded the removal of an equal amount of air. Intrapleural pres- 
sures were alwaj's checked and adjusted to near zero before the patient was 
returned to the wai'd. Oil was administered once a week until the pleural 
space was filled. 

In cases of cmpj’ema practicall}’ the same procedure was followed except that 
fluid instead of air was aspirated, and 5.0 per cent gomenol in oil was used. 
Pleural sensitivity was first tested with 20 cc. of oil, followed bN* weeklj' injections 
of 200 to 400 cc. This was continued until the empj’ema was arrested or until 
the pleural space was filled with oil. Wl\cn the desired amount had been 
given, fluid alone Avas removed from beneath the oil until it no longer formed. 
Total amounts of oil injected A*aried from 300 to 3,750 cc. iSfarkedty positive 
pressures were carefulty avoided. Fluoroscopic examinations and X-raj' films 
were made as indicated. Oil was maintained here, as well as Avhen used as an 
inhibition oleothorax, as a more or less permanent measure. It was onty re- 
moved if, for one reason or another, it proved unsatisfactorj'. 

KEStJLTS IN 84 PATIENTS WITH TUBERCULOUS 
EMPyE^L\ TREATED W'lTH OLEOTHORAX 

The duration of disease before oleothorax was instituted varied from six 
months to fourteen years as determined from liistorj’- and X-raj’’ e.xaminations. 
The average duration was about five j'ears. 

"Wlien therapy was started, 79 had caseous and 5 fibrocaseous tuberculosis. 
Fifty-nine (70 per cent) had bilateral parenchjunal involvement. Forty-five 
(77 per cent) of the 58 living cases and 17 (66 per cent) of the 26 fatal cases had 
caAuties at the onset of therapjL It is interesting that, of the entire series of 
84 patients ■with empj’^ema, 44 occurred duiing pneumothorax tlierapj^, 36 
followed pneumonotysis and onty 4 were not associated with collapse therap5’^. 

A7iali/sis of the living ‘patients: (Table 2.) Of the total of 84 cases at the outset 
of treatment, 54 (64 per cent) showed good early results (one to three 5’-ears 
after the beginning of treatment). However, 26 (31 per cent) are now dead; 
58 (69 per cent) are lirung, of which 45 (54 per cent) are apparent^ cured, 2 
(2 per cent) arrested and 11 (13 per cent) remain active. 

Bj’’ comparing tables 1 and 2 we can see that, of the 54 cases of far advanced 
disease at the beginning of therapy^, 33 are still Ihnng, of Avhich 3 have been 
followed at least ten years and 30 have been followed for at least five j^ears. 

Of the 27 moderately advanced cases when oleothorax was instituted, 22 are 
stiU living, of u’hich 3 have been followed ten 3'ears and 19 have been followed 
five years. All 3 minimal cases are still liAong after five j'-ears. The “ten-j'ear” 
follow-up periods varied between ten and twelve j^ears with an average of ten 
3^ears and six months since the administration of oil. The "five-j^ear” follow-up 
periods varied between five and nine j'ears with an ai’-erage of seven j-ears. 
We should also note that the prognosis for cure in the moderatety advanced 
group was nearty tnice as good as that of the far advanced group, that is, 19 
(71 per cent) of the original 27 patients with moderately advanced disease are 
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now classified as appai-en% cured, as compared to 24 (44 per cent) of the original 
64 patients Arith far- advanced disease. Two per cent of the patients nith 
moderatel}’' advanced disease are considered only arrested because they have 

TABLE 1 


Extent of disease according to age groups before treatment in 84 patients 
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100 


TABLE 2 


Present status of the 58 living patients 


STATUS AND CLASSIHCATION 

TAR ADVANCED 

MODERATELY 

ADVANCED 

MINIMAL 1 

TOTAL 

PER CENT 
OF 

LIVING 

PATIENTS 

PERCENT 
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ENTIRE 

SERIES 

EH 




After 5 
years 

Number of living cases 
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30 
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19 

3 

58 

100 

69 
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Positive 
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Negative 
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18 
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b. General condition 









Good 
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22 
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— 

Fair 
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— 

Poor 
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Moderately advanced B 

p 

— 
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Far advanced B 

1 

B 
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1 

19 

' 13 

C 

— 

5 

1 

— 

— 


1 



D 

— 

2 

— 

— 

— 


1 



Arrested 

, 

1 

1 

1 

— 


3 

2 

Apparently cured 
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22 
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18 

2 

45 

78 

54 


not been followed long enough since their disease became arrested to be classified 
as apparently cured. 

Case Reports 

1. Ten-year follow-up on patients with far advanced disease: 
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A. Apparently cured: Two patients are free of sjTuptoms and in full-time employ- 
ment. One of these developed bronchopleural and pleurocutaneous fistulae 
soon after oleothorax was .instituted. These closed spontaneous!}’’ after several 
months and recovery was uneventful. 

B. One patient, classified far advanced B, is a 30 year old male who received, 2,700 
cc. of oil ten years pre^dously. The empyema failed to become arrested and 
the oil and fluid were aspirated, foUonTug which the process subsided. How- 
ever, after nine years he has developed contralateral disease. 

2. ^ Five-year follow-vp on patients with far advanced disease: 

A. Twent 5 ’’-two patients are apparentlj’’ cured and lead normal lives. Included 
here are: one male who liad a bronchopleural fistula before oleothorax which 
closed spontaneously; one with tuberculosis of the kidne}’’ which cleared spon- 
taneously; 2 with rectal fistulae which closed spontaneously. On 2 patients, 
because of failure of olcothora.x to arrest the empj’ema, drainage and thoraco- 
plast}' had to be done. 

B. One patient, classified far advanced B, is a 2S 5 ’ear old female in whom a pre- 
wously existing ca\’itj’’ has opened again under the oil. Drainage and thoraco- 
plast}’ are ad\'ised. 

C. Five patients are classified far advanced C. The prognosis of all of these is poor. 
Included here are: a 38 year old male who recently developed a bronchopleural 
fistula for wliich drainage and thoracoplasty have been done; and a 32 year old 
female who developed contralateral disease. Aspiration of oil witli ree.xpan- 
sion was attempted unsuccessful!}’’ on the latter; contralateral pneumothorax 
was also attempted and was unsuccessful. 

D. Two patients are classified far advanced D; in them prognosis is hopeless. One 
of these received additional drainage and thoracoplasty wluch likewise failed. 

3. Ten-year follow-up on patients with moderately advanced disease: 

A. One of these patients is apparently cured. 

B. One, a 34 year old female, is now apparently arrested; she received drainage, a 
modified Schede operation and thoracoplasty because of bronchopleural and 
pleurocutaneous fistulae. 

C. One patient is now classified far advanced C; she is a 34 year old female, who 
developed contralateral tuberculosis and hemorrhage. 

4. Five-year follow-up on patients with moderately advanced disease: 

A. Eighteen patients are apparently cured. Included here is one of the patients 
who also received additional drainage and thoracoplasty because of a small 
bronchopleural fistula. 

B. One patient is classified as apparently arrested because he has not been followed 
long enough to be classed as apparently cured. 

5. Minimal cases: 

A. Two patients are apparently cured. 

B. One patient is classed as moderately advanced B because of recent s}Tnptoms 
and X-ray evidence of a bronchopleural fistula; drainage and titoracoplasty 
have been ad'vdsed. 
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Analysis of dead patients: The mortality was by far the highest in the far ad- 
vanced group, 21 (39 per cent) of the 54 patients, as compared to 5 (18 per cent) 
of the 27 patients in the moderately advanced group. There were no fatal 
cases in tlie minimal group. Thus, SI per cent of the total mortahty occurred 
mthin the group of far advanced patients. One would expect this merely from 
the natural course of the disease. 

The fatal cases lived for an average of one year and nine months. None died 
after four years and three months, suggesting that many of the early fatalities 
were due to the very poor condition of the patients at the start of treatment. 
No patient was denied therapj' if his immediate prognosis was not hopeless, re- 
gardless of his ultimate prognosis. 


TABLE 3 

Analysis of mortality 


— ' ' CADSr or DEATH 

TAS ADVANCED 

ItODE^TELT 

ADVANCED 


Number of cases 

Spread of disease (pregnancy) 



1 

Bilateral spread and spontaneous pneumothorax 

1 

— 

Bilateral spread vith hemorrhage 

2 

— 

Bilateral spread alone 

8 

3 

Bilateral spread with bronchopneumonia 

— 

1 

Bilateral spread with contralateral empyema 

1 

— 

Bilateral and hematogenous spread 

2 

— 

Bilateral spread and bronchopleural fistula 

5 

__ 

Bilateral spread with hemorrhage and pleurocutaneous 
fistula (present before oleothorax) 

2 

— 

Total 

21 

5 



Percentage of entire series (84 cases) 

25 per cent 

6 per cent 


It is apparent that in practically every patient who died spread of disease was 
the immediate cause of death (table 3). If another complication existed, it was 
always accompanied by spread of disease, so that we cannot be sure that the 
coinplication was not imrelated to the cause of death in most cases. 

Six dead patients had complications associated with oleothorax therapy, that 
IS, 5 cases with bronchopleural fistulae and one case with spontaneous pneumo- 
thorax. The bronchopleural fistulae may have been present before oil was ad- 
mmistered and may have been the cause of empyema, as they all became ap- 
parent soon after oil was first given ; they were progressive until death. In the 2 
cases with pleurocutaneous fistulae, these were present before oil was given and 
cmnot, therefore, be attributed to oleothorax. The patient with pregnancy was 
discharged with negative sputum and apparently arrested disease. She im- 
mediately became pregnant and died from spread of the disease in the seventh 
rnonth of pregnancy. The case mth contralateral empyema developed active 
disease on the contralateral side at the time that oil was given on the ipsolateral 
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side, death followng in three months. Oil was not administered on the contra- 
lateral side. 

l^.jBecause of failure to arrest emp 3 ’ema, 3 of these cases, including one wth 
bronchopleural fistula, one Avith hematogenous spread and one wth bilateral 
spread and spontaneous pneumothorax, received, in addition, rib resection and 
drainage without avail. 

' .CoiivpUcaiions: As shown in table 4, 11 (13 per cent) patients developed com- 
plications either concomitant with, or attributable to oil. Six of these received 
no further treatment and 4 have subsequentlj' died, one remains morbid and one 

TABLE 4 

Nwnbcr of comphcations toilh oleothorax — living and dead patients 


NUUBEE OF CASES WITH COUPLICATION'S 



BROKCnOPLEaHAl 

PISTtJLA. 


L SPREAD AKD 
SrONTANEOUS 

1 rNEtnfonrosAX 

TOTAL 

Num- 
ber of 
cases 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

Num- 
ber of 
cases 

Per 

cent 

Far advanced 

6 

B 

1 

m 

1 

B 


B 

Moderately advanced 

1 

iB 

1 

BB 

B 

B 


B 

Minimal 

1 

B 

m 

B 

B 

B 

1 

B 

Total 

S 

10 

1 ^ 1 

2 

fl 


11 

* 13 

Additional therapy and final results: 


B 

B 

B 


B 


B 

Needing additional surgerj^ 

3 


B 

B 

1 

B 


H 

Apparently cured with surgery. . . 

1 

B 

B 

B 

B 




Arrested following surgery 

B 

B 

1 



B 



Morbid at present 

2 








Spontaneous cure 


B 

1 



B 

1 


Dead 


B 

wm 

B 


B 


9 


Note: In addition to these complications, there were 4 (5 per cent) patients in whom oleo- 
thorax failed to arrest the empyema. They received rib resection, drainage and thoraco- 
plasty. Subsequently, one has died, 2 are apparently cured and one remains morbid at 
this time and is classed far advanced D. 

had a spontaneous cure. Five received additional surgery, that is, drainage and 
thoracoplasty. Of this group, 2 died, one remains morbid, one is apparently 
cured and one is arrested. These latter 2 patients, as tvell as the 2 patients who 
apparently became cured foUonnng surgery' in which the oleothorax alone failed 
to arrest the empyema, will be deducted from our final results. Thus, in referring 
to table 2, we see that, of the 84 original patients, 45 are apparently cured and 2 
are arrested. If we deduct the 3 cases, apparently cured and one case arrested 
with additional surgerj’-, we have left 42 (50 per cent) apparently cured and one (1 
per cent) arrested with oleothorax alone. This allows us a total of 51 per cent 
satisfactorj’’ long-term results. In further discussion, these latter figures vill 
be the ones to which we refer. 
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RESULTS IN 7 PATIENTS 'nTTH OBLITERATIVE PLEURITIS 
TREATED WITH OLEOTHORAX 

The 7 cases of obliterative pleuritis are not a large enough group from which to 
draw any conclusions, but they are added to the series since few patients who 
received oleothorax for this indication are reported in the literature. Tlie num- 
ber of patients at tliis hospital is especially low because the staff was quite reluc- 
tant to use this indication when oleothorax was first used, but have since used it 
more freely. However, the period of observation since administration of oil in 
these more recent cases has not been long enough to report them at this time. 
Perhaps the largest series for this indication is that of Brovming, Dundon and 
Ray (2) who report 53 cases. 

Five of the 7 patients fell in the age-group of 15 to 30 and 2 in that of 30 to 40 
vith an average age of 28 j’^ears. All have received oil five or more years ago 
with an average of eight j’-ears. Two cases had positive sputa as well as pre^^ous ^ 
X-ray evidence of cavities which had closed and 5 had negative sputa without 
ca^^ties before the institution of oleothorax. There were no adliesions traversing 
the pleural space. Three cases were far advanced and 4 were moderately ad- 
vanced at the beginning of therapy. All had caseous lesions. Hie ammmt of 
oil given ranged between 650 and 1,000 cc., vith an average of 780 cc. 

Other therapeutic measures included 4 who received pneumothorax and pneu- 
monolysis, 2 who received pneumothorax and phrenic crushing and one who 
received pneumothorax alone. 

Following oleothorax administration, there were no complications directly 
attributable to the oil. One case died and 6 (86 per cent) are apparentl}' cured 
after five years. 

Tlie one patient who died had far advanced disease, apparentl}’’ arrested at the 
time of discharge. She was readmitted two years later, four years after oleo- 
thorax was started, -with bilateral spread of disease which rapidly progressed until 
death. She had no other complications and was one of the 5 patients in whom 
neither a ca^^ty nor positive sputum w'as demonstrated before therapy. 

Of the 6 living patients (2 far advanced and 4 moderately advanced), all have 
negative sputa at present and are classed as apparently cured; they lead a normal 
life as regular cmploj'^ees doing \-arious forms of suitable work. Tlie oil has been 
left in the chest in all of these cases. Tlie patients are fluoroscoped and X-rayed 
every four months. There have been no complications in this group. 

The oil is particularly satisfactorj' in these cases because it maintains collapse 
over the diseased area in contrast to oleothorax for empyema. In obliterative 
pleuritis the adliesions usually begin at the base and work up to the apex so that 
bj' the time oil is given a walled-off space over the apex is present. Tlicreforc, the 
oil when given is held at the ape.x maintaining a selective collapse over the dis- 
eased area. 

From our results as well as those of others, it would appear that progressive 
obliterative pleuritis is the cardinal indication for oleothorax if there is a ten- 
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dcncy toward active disease, sliould collapse be lost. Tlie only other alternative 
is reexpansion, followed by thoracoplasty*. 

In general, well known authorities (1 , 2, 6, G, 7, 8) using this therapeutic meas- 
ure followed somewhat the same procedure and contraindications as we have. 
If ni\j*thmg, there has been a definite conscn'ative swing including Howiett (6) 
who is of the opinion that, in addition to the contramdications mentioned earlier 
in the paper, parenchymal disease should be satisfactorily controlled with cavities 
closed and negative sputa. If, however, this state of affairs has existed long 
enough to make pulmonary* expansion feasible, even though the duration of col- 
lapse is not optimal, this should be chosen in preference to oleothorax. 

If the above criteria arc followed, there will probably be no more than 4 or 5 
patients per year in a sanatorium of 100 to 150 beds. It is estimated by Hether- 
ington (7) of Henry* Phipps bistitute of Philadelphia that approsmately* 5 per 
cent of their patients with successful pneumothorax maintained longer than ax 
months receive oleothorax because of threatened pleural symphysis. 

OLEOTHORAX IK TREATMENT OF EMPYEKLA 

Oleothorax in the treatment of cmpy*ema is by far a more controveraal sub- 
ject than is oleothorax for obliterative pleuritis. This has largely* been replaced 
by rib resection, drainage and thoracoplasty*. However, we feel that it should 
be kept in mind as an important alternative if, for one reason or another, surgery 
is not possible, that is, should a patient refuse surgery*, etc. 

In the use of oleothorax for the treatment of empyema, Hayes (9) of Saranac 
Lake suggests that, in addition to the pre\*iously* mentioned contramdication, 
"Tlie lungs should be under control (cawty* closed, negative sputa) and a fair 
trial of aspiration and lavage first used. If these criteria are not filled, surgery is 
preferred unless surgical collapse is contraindicated by active disease in the op- 
posite lung.” 

Not only are the indications for oleothorax in empy*ema controversial, but the 
length of time it should be maintained, as w*ell. Although oleothorax is used as a 
permanent measure in this clinic, it is the impression of Coumand (10) and sub- 
stantiated by* Kaufman (11) that “Oleothorax should be \iewed as a temporary 
measure. It is not desirable to maintain oil in the thorax permanently imless 
frequent checks on the pressure are made.” 

It' is known that, should oleothorax be maintained for long periods of time 
(five to eight y*ears), the collapsed lung will not ree.xpand. This has been shown 
by 6 patients in w*hom w'e attempted to reexpand a collapsed lung, having main- 
tained oleothorax for over five y*ears. We were 100 per cent unsuccessful. It has 
also been shown, in 11 autopsies performed on oleothorax patients in this hospital, 
that the oil was well encapsulated and the pleura markedly thickened, although 
the oil w'as clear and there w*as no e\*idence of infection. This has also been ob- 
served by Herbert and Charr (12). 

At first glance, 50 per cent apparently cured and one per cent arrested, or a 
total of 51 per cent good late results with oleothorax alone, seem extremely low 
in comparison to various reports on thoracoplasty. However, it must be kept in 
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mind that these patients ^Yero not carefully selected, which is not true of patients 
receiving thoracoplasty. Alexander (13) reports a series of thoracoplasties Yvith 
74.4 per cent cured, 9.3 per cent living and 1G.3 per cent dead in selected patients 
o-ver a six-year period. On the other hand, when all the patients vath empyema, 
admitted to the surgical servdee at the University of Michigan during the same 
period and recei\dng various treatments including thoracoplasty, are reviewed, 
only 54.3 per cent are apparently cured, 12.8 per cent are living but morbid and 
32.9 per cent are dead. These latter figures are not much different from our 
series of 50 per cent apparently cured, one per cent arrested, 13 per cent morbid 
and 31 per cent dead, especially since all our cases are reported Mth no less than 
fi\-e 3 'ears of observation. 

Results of thoracoplast}’’ by well-knouir thoracic surgeons parallel those of 
Alexander, as for e.\'ample. Overholt (14) who reports 80 per cent and Hedblom 
(15) 78 per cent cured. 

In comparing our figures of oleothorax with Matson’s (1) series of oleothorax 
in the treatment of emp 3 'ema, we obtained approximatel 3 ^ the same results, that 
is, GO per cent satisfactor 3 ' early results of Matson as compared to G4 per cent 
good earl 3 ’- results in our patients. IMatson has not reported figures comparable 
to our late results. In his series of 50 patients, 4 developed pleurocutancous 
fistulae, 4 developed bronchopleural fistulae, or a total of 15 per cent developed 
complications due to oleothorax; in 4 patients (8 per cent) oleothorax failed to 
arrest the emp 3 'ema. This compares to 10 per cent of patients in our series who 
developed bronchopleural fistulae, 2 per cent who developed bronchopleural and 
pleurocutancous fistulae and one per cent spontaneous pneumothorax, or a total 
of about 13 per cent Mth complications related to oleothorax, plus 5 per cent in 
■whom oleothorax failed to arrest the emp 3 ’’ema. 

Bromiing, Dundon and Ray (2) report a series of 68 per cent satisfactory re- 
sults in follow-up periods ranging from one to seven 3 "ears. However, their cases 
were more carefully selected and did not receive oleothorax in the presence of 
marked systemic s 3 Tnptoms or in the presence of rapid fluid formation. This 
seems to indicate that, if cases are selected as are the cases for surgery, good re- 
sults can be expected. Tlicrefore, in conclusion it would seem that thoraco- 
plasty, plus additional surgery, is the method of choice in the treatment of tuber- 
culous empyema, but that oleothorax should be kept in mind as an important 
alternative method, should we not be able to use surgery for one reason 
or another. 


SUJIMARY AND CONCLUSIONS 

1. Eighty-four cases of tuberculous empyema and 7 cases of obliterative pleur- 
itis were treated Mth oleothorax. 

2. The incidence of empyema as a complication of pulmonary tuberculosis is 
proportional to the severity of the disease. 

3. Five years after receiving oleothorax for empyema, 54 per cent are 
apparently cured, of which 4 per cent received additional surgery. Two per 
cent are arrested, of which one per cent received additional surgery. Thirteen 
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ppr ccJit remain active and 31 per cent are dead. Therefore, 51 per cent satis- 
factory late results, that is, five ye.ar.s or more, can be claimed for this series. 

4. A “five-year” cure was observed in 71 per cent of moderately advanced 
cases; this was nearly twice as good as for the far advanced cases (44 pet^ sent). 

5. Eleven (13 per cent) of the 84 patients with empyema develoiied complica- 
tions attributable to oil, that is, bronchopleural or bronchopleural and pleurocu- 
tancous fistulac or spontaneous pneumothorax, G of whom died. Four cases (5 
per cent) failed to become arrested with oleothora.x therapj' alone. 

0. Of the 7 cases receiving oleothorax for obliterative pleuritis, one died from 
spread of disease and G arcclassificdnsapparcntly cured at the five-year follow-up. 

SU.MAIUO Y COXCLUSIOXKS 

1. Ochenta y cuatro casos do empiema tuberculoso j’ 7 casos de pleuritis 
obliterantc fucron tratados con olcotdrax. 

2. La incidencia del empiema conio complicacidn do la tuberculosis guarda 
proporcion con la gravedad de la enfermedad. 

3. A los 5 aftos dc rccibir cl olcotGrax por empiema 54 por ciento de los en- 
fennos se hallan aparentemente curados, habiendo sido objeto 4 por ciento de 
ellos, de otras inten-cncioncs quirurgicas. Dos por ciento sc hallan cstacionados, 
con otras medidas cruentas cn 1 por ciento de ellos. Trcce por ciento contimian 
siendo activos y 31 por ciento han muerto. Es, pues, evidente que en esta scrie 
de 84 casos dc empiema tuberculoso obtilvose cn 51 por ciento un resultado 
satisfactorio prolongado (de cinco anos o mds) con un tratamiento a base e.x- 
clusiva de oleotdrax. 

4. La proporcion de curacioncs dc cinco ahos (41 por ciento) en los casos 
moderadamente avanzados fu4 casi tan buena como en los muy avanzados (44 
por ciento). 

5. Once (13 por ciento) de los 84 casos de empiema manifestaron complica- 
ciones imputables al aceite: fistulas broncopleurales o broncopleurales y pleuro- 
cutdneas, o neumotdrax cspontanco, falleciendo seis de los enfeimos. En 
cuatro casos (5 por ciento) no se estaciond la enfermedad con la oleotoraco- 
terapia sola. 

6. De los 7 casos de pleuritis obliterantc quo recibieron el oleotdrax, uno 
fallecid de difusidn de la enfermedad y los otros 6 sc consideran como aparente- 
mente curados al cumplirse el perlodo se obsenmeidn de cinco anos. 
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BCG VACCINATION IN SCANDINAVIA^ 

Twenty Years of Uninterrupted Vaccination against Tuberculosis 
KONRAD BIRKHAUG*- » 

BCG vaccination of a rapidly increasing population of negative tuberculin 
reactors, intimately exposed to tuberculous infection, has become an established 
public health measure in Norwa 3 % Sweden and Denmark since 1926. This 
interest in BCG vaccination has in no wa}’’ been allowed to interfere with estab- 
lished antituberculosis measures, such as tuberculin surveys and mass X-ray 
examinations for detection of tuberculous disease and controlled isolation and 
treatment of open cases of tuberculosis, in order to prevent the dissemination 
of tubercle bacilli. These vigilant measures have resulted in reducing the 
tuberculosis mortality in Scandinavia from more than 250 per 100,000 population 
in 1900 to less than 70 in 1944. A proportional decrease in tuberculosis morbid- 
ity, however, has not been observed. 

During the past forty j^ears a remarkable shift has been observed in Scandi- 
navia in the age-period when the primary tuberculous infection takes place. 
At the turn of the centurj’', about 50 per cent of persons were tuberculin reactors 
between 10 and 15 years of age and almost 90 per cent between 25 to 30 years. 
In 1944 only 20 per cent of the former and 50 per cent of the latter age groups 
had had contact with tubercle bacilli and the peak of tuberculous disease was 
observed in the 20 to 30 age group. 

Scandinavian clinicians have likewise observed that the acute and rapidly 
fatal exudative t 3 yie of tuberculosis has become xme-xpectedly common among 
adolescents and young adults who did not react to tuberculin. They believe 
that the best hope for controlling this advanced shift in the time of primary’’ 
tuberculous infection lies in BCG vaccination. The basis for this belief is 
(a) the absolute harmlessness of the BCG vaccine both in animals and in man, 
and (b) its ability to produce a mild tuberculin reactivity and a relatively high 
protection against an exogenous infection with virulent tubercle bacilli. These 
widely accepted facts have completely disarmed the Scandinavian opposition 
to the use of a vaccine consisting of li-ving tubercle bacilli of attenuated 'virulence, 
inasmuch as the preferable use of heat-ldUed or chemically-killed tubercle 
bacilli for immunization unfortvmately has fallen short of the desired results. 

The immunizing effect of the living Bacillc Cahnette-Gutrin, commonly called 
BCG, has been exhaustive^ studied in animals and man. The results of these 
universal investigations establish BCG as a perfectly harmless and very' effective 

‘ Address deliv'ered before the Rochester Academy of Medicine, Rochester, New York, 
October 1, 1946. 

* Emeritus Member of the Chr. Michelsen Institute, and Director of the National BCG 
Laboratory, Bergen, Norway. 

’ Present address: New Y'ork State Department of Health, Di\'ision of Laboratories and 
Research, Albany 1, New York. 
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vaccine vliicli stimulates a relatively high degree of resistance against a -vnrulent 
infection with tubercle bacilli. The data on BCG have most recently been 
prepared by Professor W. 11. Tj'tlcr (1) as a memorandum for a joint committee 
of the Tuberculosis Association, the Joint Tuberculosis Council and the National 
Association for the Prevention of Tuberculosis in Great Britain, for the con- 
aderation of the IXIinistrj" of Health. This memorandum presents an over- 
whelming case in favor of BCG. Incidentally, it paj's tribute to the Scandina- 
rdan “classic basis for an application of BCG.” 

The average duration of tuberculin sensitiveness which results from BCG 
vaccination is in excess of four years, although in some cases it terminates after 
one year. The main drawback of the intracutaneous mode of vaccination, 
namely local abscesses and protracted healing, has been completely eliminated 
by transcutaneous vaccination. It should be mentioned, however, that the 
intracutaneous method performed by experts ver 3 ’’ seldom leads to abscess 
formation. 

For those cogent reasons, BCG vaccination has been taken up b 3 ^ the National 
Tuberculosis Associations in Norwaj', Sweden and Denmark, on a steadily 
increasing scale since 1926, until it has become an integral part of their prophy- 
lactic defense program against tuberculous disease. The purpose of this address 
is to present a re^•iew of the past twent}’- j-ears’ experiences with BCG vaccination 
in Scandina^^a. 


BCG VACCINATION IN NORWAT 

Although BCG vaccination has been done sporadically in Norway since 1924 
bj* private pltysicians and especiallj’’ in children intimately exposed to tuberculous 
infection in their homes, no controlled BCG investigation was attempted before 
the well known studies by Heimbeck (2) on student nurses at the UUev&l 
Communal Hospital in Oslo, and on medical students bj' the late Scheel (3) at 
the University in Oslo. 

In January, 1924 Heimbeck set out to investigate the frequencj'- of tuberculous 
disease among student nurses who had entered either as negative or positive 
tuberculin reactors. During their three- 3 ’’ears’ training, part of which was 
served on open tuberculosis wards, these student nurses formed a particularly 
suitable group for a controlled study preparatory to BCG vaccination of the 
negative tuberculin reactors. The}’’ formed at the same time a class in much 
greater need of protection against tuberculosis than the population as a whole. 
On the basis of these tuberculin reactors, Heimbeck made the now universally 
recognized obsenmtion that those who are negative reactors on entry more 
often contract clinical tuberculosis during their three-years’ hospital training 
than those who are originally positive reactors. Thus he foimd only 0.9 per 
cent tuberculosis and no deaths from it among 625 tuberculin reactors on entrj^, 
whereas 22.4 per cent tuberculosis and 3.6 per cent deaths from it occurred 
among 280 who were tuberculin-negative on entrj’. 

Tliis important epidemiological observation 'v\'as shortly afterwards confirmed 
by Tpmell (4) among student nurses at the Bed Cross Nursing Home in Stock- 
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holm, among whom the frequency of tuberculosis was 0.2 per cent among 451 
tuberculin reactors on entrjq and 17 per cent among 108 who ^\•ere tuberculin- 
negative on entry. Similar obsen^ations were made bj’’ Rist (5) in Paris, Israel, 
Hetherington and Ord (6), Brahdy (7) and Zacks and Sai’twell (8) in this countiy, 
while Plunkett, Weber, Siegal and Donk (9) in the Newark School for [Mental 
Defectives found httle difference between the two groups of reactors. They 
observed, however, that, when reinfection takes place after the primarj'- infection 
in previouslj’" negative reactors, the disease is more rapidly progressive and 
fatal, an observation confirmed bj’’ Scandina\nan investigators. 

The observations made b 3 ’’ Heimbeck and other Continental and American 
investigators upset the traditional belief that adult tuberculous disease repre- 
sents an extension of childhood infection. This belief was now to be replaced 
bj’' a growing con\dction that in the yoimg adult it is much more commonlj'^ 
the result of a new infection, either in a person not pre^^ously infected or in one 
who has been infected in childhood and, having recovered completelj% has lost 
all allergy and immunity in the inteiA’-ening period. 

These obseiw-ations must not, as a matter of fact, be interpreted as a proof 
of an acquired specific resistance against tuberculosis, inasmuch as the tuberculin- 
positive group of healthy student muses represents a chosen class of persons 
possessing a certain degree of natural resistance to tuberculous infection. As 
such they ai’e not wholty comparable to the tuberculin-negative group of student 
nurses from whom persons especiallj’' susceptible to tuberculosis had not been 
previously eh’minated. In an 3 ’- case, one must not claim that tuberculin sen- 
sitiveness and tuberculosis immimity are identical factors, even though the 3 '’ 
would seem to nm parallel. If the tuberculin-negative student nurse could be 
protected against tuberculous infection in her future work, then, theoretical^ 
at least, she is better off than the tuberculin-positive student nurse who besides 
is exposed to a certain risk that her latent tuberculous infection ma 3 '' exacerbate. 
But, inasmuch as such protection from infection is impossible of accomplishment 
even in a modem hospital, one must for practical purposes aid the tuberculm- 
negative student nurse to acquire a specific tuberculosis immunity b 3 ’- means 
of the hannless BCG vaccine. 

Thus, Heimbeck began to vaccinate mtracutaneousty with BCG tuberculin- 
negative pupil nurses, who voluntarity consented, in 1926, the nurse being 
isolated from tuberculous infection for about six weeks until she became tuber- 
culin-positive. iVmong 287 who became positive after BCG vaccination, the 
annual incidence of tuberculosis was 2.6 per cent and 0.2 per cent of deaths 
from it, whereas, among 107 student nurses remaining negative, the incidence 
of tuberculosis was 17.6 per cent and 1.8 per cent mortality from it. In other 
words, the incidence of tuberculosis was onl 3 ’’ one-seventh among the group 
vaccinated with BCG. 

In order to prove still fmtber that 3 'oung adult women in frequent contact 
with tuberculous patients are exposed to a greater risk of tuberculous infection 
and disease than is the 3 'oung adult woman in the general population, Heimbeck 
showed b 3 ' the same procedure that the incidence of tuberculosis among 467 
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tuberculin-positive females, aged 13 to 24, in. the general population in Oslo was 
apprommately 60 per cent less than among 991 tubercuhn-negative females of 
the same age groups, and in the latter group only 1.3 per cent presented clinical 
tuberculosis (table 1). 

Scheel foimd that, of those medical students at the University in Oslo who 
began their clinical studies as negative tuberculin reactors, 4.31 per cent con- 
tracted tuberculous disease during the medical course, whereas only 1.47 per 
cent of the tuberculin reactors on entry became tuberculous during the same 
period. If the tuberculin-negative medical students became positive follo^ving 
BCG vaccination, the incidence of tuberculosis fell below 2 per cent during 
the medical course. 


TABLE 1 


Incidence of all forms of tuberculosis in nurses and in the general population 


CROITP 

CASES 

OBSEBVA- 

TION 

TDBEKCnXOSIS (PEE 1,000 
OBSERVATION YEARS) 



Disease ; 

Deaths 

Nurses at Ullcv&l: 

Tuberculin-positive at entry 

625 

years 

2,659 

10.1 

0 

Tuberculin-negative at entr^’’ (not vacci- 
nated) 

280 

561 

171.0 

17.8 

Vaccinated BCG: 

Becoming positive 

287 

910 

8.8 

1.1 

Remaining negative 

107 

204 

107.9 

9.1 

Females, aged IS to 84 , general population, 
Oslo: 

Tuberculin-positive 

467 

2,111 

[ 

6.6 

0.5 

Tuberculin-negative 

991 

4,697 

11.1 

0.6 


For calculation of observation-years, tuberculin-negative persons remainbcl classed as 
such to one year after showing a positive reaction, on the basis that any disease ob- 
served during that year is part of the primary infection. 


Both Heimbeck and Scheel made the important observation that BCG 
vaccination not only protected in a high degree against the morbid sequels of 
the primarj’- infection, but that also the incidence of “genuine pulmonary tuber- 
culosis” was significantly reduced. 

The favorable results of BCG vaccination reported by Heimbeck and Scheel 
commended themselves to the Norwegian National Tuberculosis Association, 
and its Board of Directors decided in 1936 to build and finance the first National 
BCG Laboratory in Bergen and the author became its first director. Sub- 
sequentlj’’, BCG vaccination became obligatory for all tuberculin-negative 
student nurses, but it was left on a voluntary basis for tuberculin-negative 
medical students, sanatorium and hospital personnel, conscripts in the Army 
and Navy, seamen and fishers aboard smaller crafts, and for all persons exposed 
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to tuberculous infection in localities where protection was difficult. The general 
antivaccination scnlinicnt was accentuated by complaints of too frequent 
abscesses at the site of BCG vaccination. Such abscesses varied between 35 
and 10 per cent and occurred most often when the vaccine was injected sub- 
cutaneously rather than intracutancously. In the liands of experts the fre- 
quency of abscesses following the inlracutancous injection is reduced to about 
5 per cent. By introducing the Rosenthal multiple puncture method in 1939 
the handicap ndth abscesses \vas completely eliminated and two-thirds of the 
Norwegian vaccinating physicians took up the transcutaneous vaccination 
method by scarification or multiple puncture. The latter was greatly facilitated 
with a spring-actuated 40-ncedlcd apparatus (11) which performed the vaccina- 
tion ndth one downward stroke. 

BCG vaccination, which was lagging before 1939, was greatly acti^nted when 
the cruel exigencies of the German occupation of Norwaj’' crowded large numbers 
of tubercvilin-negative yoimg people into small and unhygienic li\'ing and 
working quarters. Endemics of tuberculous disease were reported in all parts of 
the countrj’^ and mostl.y among j’oung people between 15 and 35 years of age. 
Segregation of open cases was far from complete and the work in tuberculosis 
dispensaries was greatly handicapped by militar3’’ and political interference. 
Tuberculosis e.xperts conferred nith leading life insurance companies who 
generouslj' assumed the financial responsibilitj* for nation-u'ide BCG vaccination 
of as man}' as possible negative tuberculin reactors between 15 and 35 ^'ears of 
age. A series of popular pamplilets were distributed throughout the country' 
to health bureaus, physicians, schools, factories, offices, etc. BTien the cam- 
paign became a success evei^nvhere in the spring of 1941, the Quisling health 
authorities raided the health bureaus and schools in the larger cities and con- 
fiscated available BCG literature. Simultaneous!}' they made an official decree 
against mass BCG vaccination as well as miniature X-ray examinations. The 
transparent excuse w'as that “the German army of occupation had brought 
endless medicinal supplies to Norway; the nation’s health was excellent and 
in no instance warranted the partisan false alarm wliich the country’s tuberculosis 
experts had perpetrated.” The result of tins ignominious interference with the 
nation’s health was that BCG vaccination “went underground” and the number 
of indhudual vaccinations leaped from 674 in 1940 to 4,544 in 1941, 6,256 in 
1942, 13,515 in 1943, 17,519 in 1944 and more thair 22,500 in 1945. Inasmuch 
as these official figures represent only about 50 per cent of the returned reports, 
the actual number of BCG vaccinations during the five years of occupation lies 
closer to 120,000, or rouglily speaking 4.8 per cent of Norway’s population of 
about 2,500,000. 

For political reasons the Quisling health authorities suppressed publication of 
vital statistics during the war. After capitulation it was discovered that, in 
spite of almost superhuman efforts to maintain the prewar unintenupted decline 
in tuberculosis morbidity and mortality, both curves show sh'ght increases 
during 1943 to 1945. But the increments are fortunately much lower than 
anticipated and the figures are not higher than for the 1930 to 1939 period. 

Carefully analyzed records of BCG vaccinated persons in the two largest 



BCG VACCINATION IN SCANDINAVIA 


239 


cities, Oslo (260,000 population) and Bergen (120,000 population) indicate a 
verj’' considerable degree of immunizdng efficiency of the vaccine. The average 
tuberculm reactions were about 95 per cent two months after vaccination and 
its duration about four to five years. Statistical analysis of 12,600 persons 
vaccinated with BCG between 1927 and 1945 at the Oslo Municipal Tuber- 
culosis Bureau is presented by Dahl and Hertzberg (10). In comparing the 
data on the vaccinated group with the tuberculosis morbidity and mortality 
for Oslo’s general population, calculated per 1,000 per year in the age groups 
from birth to 50, they observe that the incidence of destructive tuberculous 
disease is one-tenth, nondestructive tuberculosis less than one-fourth and deaths 
from tuberculosis 1:5.6 among the vaccinated group as compared to the non- 
vaccinated general population in Oslo. 

James-Olsen’s and my own (11) material from the BCG Dispensary at the 
Bergen Mimicipal Health Bureau comprises almost 10,000 BCG vaccinated 
persons between 1937 and 1946. Rosenthal’s multiple puncture method was 
used excluavely in this series. About 95 per cent of positive Mantoux tests 
with 1 mg. OT were obteined two months after vaccination and the average 
duration exceeds four years, although the positive reaction may become negative 
as soon as one year after vaccination. Follow-up examinations with annual 
tuberculin tests and chest X-ray films have been done in about 80 per cent of 
the vaccinated subjects. Up to April, 1946 no deaths from tuberculosis, 11 
cases of completelj’’ healed hilar node infections, one case of exudative pleurisy 
and only 2 cases of progressive pulmonarj’' tuberculosis have been foimd among 
the examined vaccinated subjects, onl3>- one-ninth as much pulmonary tuber- 
culoffls and one-sixth as much nondestructive tuberculosis as among the general 
population in Bergen during the same period. The tuberculosis mortality was 
78 per 100,000 for the same population in 1944, while no deaths from the disease 
occurred among the vaccinated group. 

The experience gained up to date with BCG vaccination in Norway has 
encouraged the National Tuberculosis Association to enact a law this year for 
the obligator}’- BCG vaccination of every negative tuberculin reactor in the 
eighth grades of the public schools and at the same time to encourage voluntary 
vaccination of every negative tuberculin reactor between 15 and 50 years of 
age, -nith reexamination ever}’- fourth year. 

Norv’ay has already enacted laws for obligator}' tuberculin tests of the entire 
school population, obligatory miniature X-ray examination of the entire popula- 
tion and obligator}’- ' control of all open cases of tuberculosis. The ultimate 
goal is to make BCG vaccination obligatory for the tuberculin-negative popula- 
tion between 15 and 50 years of age. With such energetic attack on tuber- 
culosis, it is hoped that tliis scourge, which is exceeded only by cardiac and 
vascular diseases and tumors, and even to-day kills 76 persons per 100,000 
population, -rtII soon be brought under control. 

BCG VACCINATION IN g-WEDEN 

The pioneer of BCG vaccination m Sweden is the distinguished pediatrician, 
Wallgren (12), formerly cliief of the Gothenburg Childrens’ Hospital and now 
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chief of the Norrtull Childrens’ Hospital in Stockholm. In 1927, Wallgrai 
began a long-term hospital investigation of BCG vaccination of infants bom 
of tuberculous parents. He discarded the oral administration of the vaccine 
advocated by Calmette, as well as the subcutaneous method practised bj'" Weill- 
Hall6 (13), and administered the vaccine intracutaneousl}" for the purpose of 
reducing to a minimum the incidence of abscesses at the site of vaccination. 
TOth the parents’ consent, the newborn infant was sepamted from its mother 
immediatel}’’ after birth and nursed in tuberculosis-free surroundings. If the 
Mantoux test vith 1 mg. OT was negative sLx weeks after birth, the infant was 
injected intracutaneously with 0.05 to 0.1 mg. BCG. The strict isolation was 
continued until tuberculin sensitiveness set in, usuall}' witliin six weeks after 
vaccination. At that time the child was restored to its mother with instructions 
about personal h 3 fgiene and for the return of the cliild to the dispensar 3 ' for 
annual tuberculin tests, X-ra 3 ’' and ply^sical examinations. 

During the first seven 3 >'ears, Wallgren performed BCG vaccmation in close 
cooperation vith the dispensar 3 \ Since 1934 the work has been done b 3 ' the 
dispensar 3 ' alone on the same principles as before. Up to the end of 1937 the 
number of BCG A^’accinated children Avas 1,069 and this material aaus followed 
up b 3 ’- Anderson and Belfrage (14) dmmg the vdnter and spring of 1939. Tlie 
purpose of this follow-up e.xamination was to ascertain, fii-st, the preAuous and 
present state of health of the Amccinated children, especiall3' Anth respect to 
tuberculous infection, and, second, their sensith^eness to tuberculin. Tho 3 ’’ 
found that 15 of the A^accinated children had died of nontuberculous diseases. 
Biopsy AA'as performed in 9 cases witliout an 3 '- signs of tuberculosis, 2 had died 
from accidents and the remaining 4 of causes Avhich definitel}’’ excluded tuber- 
culosis. Only 2 cases of benign tuberculous infection were found among the 
1,069 BCG Amccinated children, both of Avhich had healed complete^' (an 
er3dhema nodosum four 3'cars after A'accination and a tuberculous plcuris3’- one 
3 ’-ear after A'accination). Briefl3' stated, all A'accinated persons Avere found to be 
in good health. X-ray e.xaminations rcA'ealed in man}' cases the presence of 
minute, A-er}' dense, occasional^' calcareous spots in the hilum, but no signs 
of progiessiA'c or healed tuberculous processes in either the hilum or the paren- 
cln'ma were foimd in a single case, nor in either of the 2 cases just mentioned. 
Thus 100 per cent of these cases examined were foimd to be in good health and 
without an}' signs of progressive tuberculous disease. 

The result of the tuberculin tests was that 97.1 per cent were positii'c with 
Hamburger and Mantoux tests and 2.9 per cent Avere ncgatii’c. Definite 
exposure to open tuberculosis had taken place in 397 children, 207 had probably 
been exposed and 301 had not been exposed and the tuberculin sensitii'cness 
must therefore be ascribed to the BCG A'accination. infilc the percentage of 
positive tuberculin reactors among the unexposed children in Gothenburg av.-is 
onl}' 3.9 per cent, it is obi'ious that the une.xposed BCG A'accinated children 
shoAV a much higher prevalence of tuberculin reactors than the ai'crage figure for 
Gothenburg. Tins tuberculin scnsitii'encss must undoubtedly be regarded as 
an e.xprcssion of a relatii'e tuberculosis immunity AA-hich in some cases has lasted 
for more than ten years. 
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To those who object that no adequate controls were used, Wallgren answers 
that parents very seldom refuse to consent to BCG vaccination. Among the 
relatively few cases wherc BCG vaccination was actually refused, the hospital 
had 5 deaths from tuberculo.'^is (one tuberculous meningitis and 4 miliarj’^ 
tuberculosis). Thus, 5 deaths from tuberculosis and a few cases of tuberculous 
disease, the c.\act number not known, in a material consisting at most of some 
10 eases, is admittedly more than occurred in the 1 ,0G9 BCG vaccinated children, 
.among whom not a single case of rcalh’ serious tiiberculous disease had occurred. 
^Anderson .and Belfragc conclude from their investigation that “it has funiished 
still further support to the view we have lield for some j’oars that in the BCG 
vaccination we possess a powerful preventive aid against tubercidosis. It is 
also our intention to strive for a more extensive application of the BCG vaccina- 
tion, especially among young adults in danger of tuberculous infection.” 

Such extensive BCG vaccination has been carried out bj' Anderson and 
Bclfrage among school-children and adults in Gothenburg. At the e.xpiration 
of 1945 they had vaccinated 41,238 persons, or 10.6 per cent of the city popula- 
tion. No deaths from tuberculosis liad occurred among these, while the tuber- 
culosis mortality rate in 1945 was OS per 100,000 in the city. Twenty-three 
cases of benign and healed tuberculous disease (7 primar}’- tuberculosis, 11 
pleurisies, 2 hilar node involvements and 3 pulinonarj' tuberculosis) and only 
one ease of progressive pulmonary' tuberculosis occurred among the vaccinated 
group. 

Nacslund (15) has vaccinated with BCG 7,765 children in Norrbotten in 
Northern Sweden. Ho finds that the tuberculosis mortality rate is less than 
one-fifth of that among the corresponding group of nonvaccinated cliildren in 
the same community. 

Malmros (16) holds the record of having vaccinated with BCG 40.3 per cent 
of jSrebro’s 42,000 population, namety 15,543 children and adults. Up to 
jMarch, 1946 no deaths from tuberculosis had occurred and no case of progressive 
pulmonaiy' tuberculosis was reported among the vaccinated group. He has 
like\\ise vaccinated 84 nurses between 1933 and 1945 and has found only one 
■ case of healed pleurisy among these. 

Tpmell (17), in Boraas, holds the second highest record in Sweden, having 
vaccinated nith BCG 10,279 children and adults between 1934 and 1945, or 
25 per cent of the city’s 42,000 population. Up to March, 1946 no deaths from 
tuberculosis had occurred among the vaccinated persons and only 3 cases of 
benign and subsequently healed tuberculous disease (one erythema nodosum, 
one pleurisy and one pulmonar}'- tuberculosis). 

BCG vaccination has been carried on on an ever-increasing scale in Sweden 
in recent years. It rose to 84,000 in 1944 and to more than 100,000 in 1945. 
All conscripts are offered BCG, and nurses are rarely admitted if the}^ are 
tuberculin-negative and refuse BCG vaccination. The Swedish National 
Tuberculosis Association is keenly interested in making tuberculin tests and 
miniature X-ray examination obligatory for the entire population and BCG 
vaccination for the tuberculin-negative population, irrespective of age. Despite 
a steady declme in tuberculosis mortality in Sweden from 210 per 100,000 in 1910 
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to 70 in 1942, the disease plays a most important r6Ie as an endemic disease. 
It ranks fourth among the causes of death, being surpassed onlj’’ by cardiac 
and vascular diseases, tumors and senile diseases. Tuberculosis exacts an 
annual toll of more than 4,000 lives, mostly between 15 and 35 years of age. 
Wallgren (18) is emphatically in favor of universal BCG vaccination in Sweden 
as a valuable complement to a rational antituberculosis campaign. He is 
thoroughl}’’ con\'inced that, as long as apparcntl}’’ healthy tuberculosis carriers 
are ambulatory in the community, so long will BCG vaccination furnish an 
effective protective barrier against tuberculous disease and this opinion is 
to-day shared bj’’ Sweden’s leading tuberculosis experts. 

DCG VACCINATION IN DENMARK 

Also in Denmark much attention has been paid to the potentialities of BCG 
vaccination in the campaign against tuberculosis. The pioneers in this field 
are the distinguished tuberculosis investigator Jensen and his coworkers ^rskov 
(19) and Holm (20) who have done conspicuous e.xperimental and clinical 
studies on BCG at the famous State Serum Institute in Copenhagen. After 
an initial period of anxiety about the instability in \Trulence of the BCG strain 
which was sent to them from Paris, the subsequent cultures furnished them 
have proved completely innocuous and highly effective as a vaccine against a 
virulent tuberculous infection. 

BCG vaccination in Denmark began in 1927 and was resen'ed for children 
and adults living in tuberculous surroimdings. But it was not until Denmark 
was drama into World War II that BCG vaccination was used extensively as 
an essential weapon against threatening tuberculosis endemics. The back- 
ground for a more e.xtended use of BCG vaccination in Denmark is essentially 
the same as in Norway and Sweden, namelj*- that a very large proportion of 
Danish youth is tuberculin-negative. With exception of South Jutland, bovine 
tuberculosis is almost completely eradicated in Denmark and on the island of 
Bornholm. Heimbeck’s obseiwation on nurses in Oslo has been adequately 
confirmed in Denmark where mainlj’^ tuberculin-negative persons acquire 
tuberculous disease when exposed to infection. BCG vaccination has therefore 
been used on a broad basis in Denmark in order to render these negative tuber- 
culin reactors artificial^ resistant against an infection vdth virulent tubercle 
bacilli. 

Reliable data on the tuberculin sensitiveness in various age groups have been 
collected among pupils in all Danish State Schools and among the conscripts 
in the army. The average percentage of reactors at 10 j^ears of age is 15.7, 
at 15 it is 38.1, at 20 it has risen to 58.3 and at 23 j'-ears of age 69.4 per cent are 
tuberculin-positive. In other words, about two-thirds of Danish 3 'ouths 14 
years old are tuberculin-negative and at the age of 20 to 23 years, one-third of 
the Danish population is still tuberculin-negative. 

Holm’s (21) study of 1,278 adults and 1,020 children, who were tuberculin- 
negative and who turned positive and were followed-up b 3 ’- the Central Tuber- 
culosis Dispensary in Copenhagen between 1935 and 1939, shows a great pro- 
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portion of these “inverters” on the very first examination were found to have 
demonstrable X-ray changes in the lungs, vith tubercle bacilli in the sputum, 
or more often in the gastric lavage. On further follow-up, a considerable 
proportion of these persons developed clinical tuberculosis, with progressive 
lesions in the lungs or in extrapulmonary localizations. Within this four-year 
period of observations, 9 patients died from tuberculosis, namely one child and 
8 adults. She also found that pulmonary tuberculosis usually developed only 
in persons showing X-ray changes in the lungs shortly after “inversion” had 
taken place from a negative to a positive tuberculin reaction. About 30 per cent 
of such adults developed clinical tuberculosis, while only 6 per cent of children 
“inverters” between 7 and 14 years, and 3 per cent between one and 6 years 
developed tuberculosis. The disease became progressive always within two 
years after infection. 

The intracutaneous method of vaccination with 0.05 to 0.1 mg. BCG has been 
used almost exclusively in Denmark. The average prevalence of tuberculin 
reactors is about 95 per cent two months after vaccination and its average 
duration is calculated to be four to five years. At that time the vaccinated 
persons are asked to return for control tuberculin tests and X-ray examination. 

On the basis of BCG vaccination of subjects h-\Tng in tuberculous surroundings, 
dispensary physicians agree that BCG offers an essential protection not only 
against the morbid changes following closely upon the primary tuberculous 
infection, but that it also protects against the more important risk of pulmonary 
tuberculosis. The experience with vaccinated children intimately exposed to 
open tuberculous infection shows that tuberculous disease has been reduced to 
almost nothing after systematic BCG vaccination has been carried through. 
The previous tuberculosis mortality among children living in this milieu was 
high. In recent years no children so exposed have died of tuberculosis, and 
those children who have become ill have had a much milder form of the disease 
than that previously recorded. This is plainly seen in those vaccinated children 
who acquire pulmonary tuberculosis. These lesions usually subside within a 
short time. 

The experience of Olsen with BCG vaccination on the island of Bornholm, 
with a population of nearly 50,000, presents a most important document of the 
protective value of BCG vaccination against tuberculous disease. As mentioned 
before, bovine tuberculosis is eradicated on Bornholm and negative tuberculin 
reactors are more frequent here than anywhere else in Denmark. It was a 
common experience that, among tuberculin-negative young people who left 
the island to seek employment or to study in other parts of Denmark, when 
they returned home later, many of them had contracted tuberculous disease. 
Since 1937, BCG vaccination has been recommended to all negative tuberculin 
reactors leaving the island. Since 1940 all the tuberculin-negative young 
persons residing on the island have been BCG vaccinated, a total of 12,731 
persons, or 27 per cent of the island population. The distribution of new cases 
of tuberculosis on Bornholm during 1936 to 1940, before BCG vaccination was 
generdly enforced, follows the curves seen elsewhere in Denmark. The 134 
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new cases recorded during this period fell mostly \\ithm the age group of 15 
to 35. During 1941 to 1945, after BCG vaccination Avas enforced, tlic 82 new 
cases of tuberculosis Avore evenly distributed throughout all age groups, Avith a 
most conspicuous reduction in the age group of 15 to 35. The Danish health 
authorities ascribe this significant decrease in this important age group to the 
extensive BCG A’accination. 

A stud3’' of BCG Amccination of tuberculin-negatiA^e medical students at the 
UniA’-ersity of Copenhagen, during the particularly ex]X)sed period of hospital 
serAUce, rcA'eals no pulmonarj’’ X-ray changes and no tubercle bacilli in cultures 
of 175 medical students aa’Iio Averc A-accinated AAith BCG, AA’hereas among 863 
tuberculin-negatiA'e medical students aa’Iio AA-erc not vaccinated during the same 
service, 6 per cent shoAA’ed pulmonar3' X-raj’’ changes and 2.6 per cent had tubercle 
bacilli in the sputum or gastric laA'age. .*imong 2,071 tuberculin-positiA'e 
medical students 0.8 per cent shoAA'cd X-raj' changes arid 0.2 per cent had poath'e 
cultures of tubercle bacilli. 

Holm (20) reports an epidemic of tuberculosis in one of the Danish State 
Schools in 1942 AA-hich furnishes e.xcellent eAndence of the protectiA’-e r 61 e pla3’ed 
b3’’ BCG vaccination. This school had 368 girl pupils betAA'een 12 and 19 5'ears 
of age. The3’’ had been repeated^ examined for tubercAilosis and 133 pupils 
had been vaccinated AA-ith BCG. There Avere 105 tuberculin-negath'e pupils 
AA’ho had entered since the last examination and these AA-ere not A^accinated AA'ith 
BCG. In January and rebruar3’-, 1943, an influenza-like epidemic broke out 
almost exclusiA"el3’- among the pupils. As seA'eral pupils presented er3'thenia 
nodosvAm, the suspicion arose that it might be an epidemic of tuberculosis and 
a thorough examination aa-rs made of the pupils and the school personnel. The 
source of infection AA^as a female teacher AA'ith apical lesions and posith'e gastric 
laA'agc. She aa'hs teacliing natural science e.xclusiA'eb' in a basement classroom 
Avith poor A’entilation. She did not teach all the classes. The classes AA’hich 
she taught included many AA'hose negath'e tuberculin reaction had turned 
positive, as AA-ell as cases of tuberculosis. This AA-as likeAAise time of the classes 
that occupied the classroom immediate^’' after her lessons. In the classes that 
AA-ere not taught b 3 '' her and did not come into this room, there Avere no negatiA-e 
tuberculin reactors who had turned posith'e, as well as no case of tuberculosis. 
Follow-up examinations reA-ealed that 40 per cent had X-ra3' changes and in 
35 per cent tubercle bacilli were found as well; clinical pulmonar3' tuberculosis 
AA-as found in 6.7 per cent of the 105 tuberculin-negatiA-e nonA-accinated pupils. 
Among the 133 BCG A'accinated pupils, clinical pulmonar3' tuberculosis AA-as 
found in 1.5 per cent, and among the 130 natural^ tuberculin-posith-e pupils, 
clinical pulmonary tuberculosis AA-as foimd in 3.1 per cent. It is most important 
to note, hoAA'eA'er, that the primar3’- phenomena of illness occurred exclusiA-efy 
in the preA'iously tubercuhn-negatiA'e pupils and in no instance among the 
BCG vaccinated pupils. This furnishes strong proof for the protective role 
pla3''ed b3’' BCG A'accination in preventing the morbid sequelae ensuing upon 
a primary tuberculous infection. In compaiing the BCG A'accinated group 
AAith the tuberculin-negatiA'e group, it is found that BCG A'accination has 
offered a considerable degree of protection against the deA'elopment of pulmonar}' 
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tuberculosis. By further comparison between the BCG vaccinated group and 
tbe tuberculin reactors by natural infection, it appears that BCG vaccination 
has given at least as effective protection against pulmonary tuberculosis as has 
a natural infection. ^ 

In his concise and fully documented analysis of BCG vaccination m Denmark, 
which should be read carefully by those seeldng first-hand information about 
this method of preventing tuberculosis. Holm, who is chief of the Tuberculosis 
Dmsiou at the State Serum Institute in Copenhagen, states: “All told, it 
seems safe to state that BCG vaccination gives an almost complete protection 
against the morbid conditions accompanying the tuberculous primary infection 
and also a considerable degree of protection against genuine pulmonary tuber- 
culosis. This protection, however, is not absolute, since in every fairly large 
group, there will be a few instances of pulmonary tuberculosis among the BCG 
vaccinated subjects.” 

A report of February, 1945 (22) shows that BCG vaccination in Denmark 
during 1940 to 1944 had increased to such an extent that all school-children 
between 10 and 14 3 'ears of age nill have been vaccinated with BCG during 
1946 and 1947, pro\ided they are negative tuberculin reactors. 

Gravesen (23) reports that on February 9, 1946 the Danish JMinistry of Health 
convened a conference of representatives of tuberculosis specialists, pediatricians, 
school physicians, the State Serum Institpte and the general practitioners for 
a discussion of mass BCG vaccination, as a defense hygienic measure against 
threats of epidemics from Northern German 5 ^ The conference agreed on launch- 
ing a campaign for mass BCG vaccination of all tuberculin-negative subjects 
between 7 and 25 j'ears of age, vith follow-up examinations every fourth j’-ear 
and revaccination of all who had turned tuberculin-negative. The pediatricians 
favored to lower the age limit to 2 3 ^ears of age. A standing committee was 
appointed to further this program. It is noteworthy that one of its six members 
is a general practitioner. The Danish National Tuberculosis Association has 
in the meantime launched upon a truly gigantic program of BCG vaccination 
of the entire tuberculin-negative population in Copenhagen, and the same 
preventive measure is taken b 3 ’’ other large Danish cities. 

XJNIVERSAIi INTEREST IN BCG VACCINATION 

A noticable change in favor of BCG vaccination is taking place in most other 
coimtries of the world, especialb’’ in Soidet Russia, South America, hle.xico and 
Canada. The British Medical Journal (24) annomces that the British Joint 
Tuberculosis Coimcil and the Coimcil of the National Association for the Pre- 
vention of Tuberculosis have obtained a promise from the British Ministo^ of 
Health “to explore the whole question to see if a suitable BCG vaccine could 
be made available in Great Britain” inasmuch as “there e.xists in the Tuber- 
culosis Services of Great Britain, and among the medical profession generall 3 % 
an active and widespread desire that a reliable supply of BCG-vaccine should 
be made available here, as it has been for 3 -ears in most other countries of the 
world.” The same editorial laments “that it is much to our discredit that 
England has contributed nothing to the study of BCG in the human field.” 
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Several sporadic attempts to use BCG vaccination have been made in this 
country, notably by the late William H. Pai-k and Kereszturi (25) in New York, 
by Levine and Sackett (26) also in New York, and by Overton (27) in Naslunlle, 
Tennessee. But two recent long-term investigations deserve special mention, 
namely the study by Eosenthal and coworkers (28) in Chicago, and by Aronson 
and Palmer (29) among North American Indians. 

The Chicago project covers a ten-3'ear period of multiple puncture BCG 
vaccination of newborn infants at the Cook County Hospital, Chicago. Every 
alternate child was vaccinated with the parents’ consent, the time of vaccination 
being the third to seventh day of life. The follow-up examination at semi- 
annual intervals consisted of ph3'^sical examination, tuberculin test and chest 
roentgenogram. Among 1,204 vaccinated children vith no history of definite 
tuberculous e.xposure, there were 3 cases of tuberculosis and one deatli from 
the disease, whereas among 1,213 controls the3’^ found 23 cases of tuberculosis 
and 4 deaths from the disease. Among 98 vaccinated children definitely exposed 
to open tuberculosis they found one case of tuberculosis and no deaths, whereas 
among 63 similarly exposed controls the3’' foimd 4 cases of tuberculosis and 3 
deaths from the disease. Rosenthal and his coworkers conclude from this 
material that “during the first seven years of life BCG vaccination is of definite 
value in the prevention of tuberculosis.” 

Aronson and Palmer’s six 3'ear’s experience with BCG vacemation for the 
control of tuberculosis among North American Indians comprises 3,007 persons 
from one to 20 years of age. A group of 1,550 negative tuberculin reactors was 
vaccinated intracutaneously Avith 0.05 to 0.1 mg. BCG, and another group of 
1,457 tuberculin -negative persons served as controls. No change in the Ihdng 
conditions of the persons in this stud3% including exposure to tuberculosis, was 
made either at the beginning or during the study. Both groups were followed- 
up for six 3’-ears with annual tuberculin tests and chest X-ra}'' examinations. 
At the end of this period the3’- found among the 1,550 BCG vacemated persons 
40 cases of tuberculosis and 4 deaths from the disease, whereas among the 1,457 
nonvaccinated controls the3'’ found 185 cases of tuberculosis and 28 deaths from 
the disease. In terms of cases of all types and deaths per 1,000 person-years, 
the rate was 24.3 for the nonvaccinated controls and 4.7 for the group vacemated 
vith BCG. From this carefull}'- analyzed and meticulously controlled material 
Aronson and Palmer conclude that “BCG vacemation is associated vdth marked 
protection against the development of tuberculosis as measured b}" mortalit3" 
and morbidit3’- experiences of the two groups.” Tlie3'- also make the significant 
statement about the duration of immunit3’' conferred b}' BCG: “There is no 
evidence from the anal3'sis that a diminution of immunit3’^ occurred with the 
passage of time after vaccination. On the contrarj', indications were that the 
protection ma3' be greater in the later than in the earlier 3'ears after vaccination.” 

On the basis of the pooled international experience with BCG vaccine and 
the considerable degree of immunizing cfficicnc3' of the vaccine as indicated b}' 
the most reliable results from other countries, as well as in this countr3'-, the 
United States Public Health Sermee, Tuberculosis Control Diwsion, is at 
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present mailing a serious study of the possibilitj’- of using BCG vaccination 
more extensively in its services. 

To those who oppose BCG vaccination because such deliberate imposition of 
infection implies a certain risk and w'ho insist that only infected persons get 
tuberculosis, it should be stated emphatically that BCG vaccination does not imply 
any risk whatsoever of a subsequent infection caused by the vaccine and yet it ac- 
complishes almost the same protective function against tuberculous disease as does a 
natural infection with virulent tubercle bacilli'. As an adjunct to the time-honored 
established antituberculosis measures and wnthout displacing any of these, 
BCG vaccination commends itself as an effective weapon against tuberculosis 
among the especiallj'’ susceptible tuberculin-negative contacts of a tuberculous 
population. 


SUMMARY 

BCG vaccination is to-day generally accepted bj’’ the medical profession and 
laymen in Scandinavia as an important adjm'ant to established antituberculosis 
measures because the vaccine is absolute^' harmless and produces a relative^'' 
high degree of protection against an exogenous tuberculous infection. 

Intracutaneous or transcutaneous BCG vaccination renders non-tuberculin 
reactors tuberculin-positive in more than 90 per cent within two months after 
vaccination. In the absence of known tuberculous infection, the duration of 
allergy following BCG vaccination lasts more than five 3 "ears, although in some 
instances it maj'' terminate after one year. 

During the period of BCG vaccination allergy and exposure to knowm tubercu- 
lous infection, BCG affords an almost complete protection against the morbid 
postprimary tuberculous lesions and a relatively high protection against second- 
arj" tuberculosis includmg cUnical pulmonary disease. 

The basis for the concerted Scandinavian mass BCG vaccination is the impor- 
tance tuberculosis plaj’^s even to-day as an endemic disease — the commonest 
chronic disease in people between 15 and 30 years. Approximately 50 per 
cent of this age group do not react to tuberculin. These non-reactors have 
proved more susceptible to progressive tuberculous disease when infected than 
those in whom a positive tuberculin reaction indicates a preAuous infection. 

BCG vaccination has in recent years been e.xtended from persons intimate^’- 
exposed to tuberculous infection, such as nurses, medical students, hospital 
personnel and children bom of tuberculous parents, to armj" conscripts, students 
between 14 and 30 3 ’-ears and tuberculin-negative reactors in crowded industries 
and institutions. 

Since 1940, more than 100,000 persons have been vaccinated uith BCG in 
Norwa 3 ’-, 58,000 army conscripts, and 250,000 civilians in Sweden and 150,000 
persons in Denmark. 


SUMARIO 

La vacunaci6n con BCG se halla ho 3 ’^ dia aceptada en general por la profcsidn 
3 ’- los profanos en Escandina\aa como importante coad 3 'uvante de las obras anti- 
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tuberculosas establecidas por ser absolutamente inocua y evocar una proteccidn 
relativamente elevada contra ima infeccidn tuberculosa exdgena. 

La vacunacidu intra o transcutanea con BCG con^^erte a mds de 90% de los 
negativos a la tuberculina en positivos en tdrmino de dos meses. En ausencia 
de infeccidn tuberculosa conocida la duracidn de la alergia cousecutiva a la 
vacunacidn dura mas de cinco aiios, aunque en algunos casos puede terminar 
en un plazo de un aiio. 

Durante el perlodo de alergia provocado por la vacunacidn con BCG y de 
exposicidn a una infeccidn tuberculosa conocida, BCG ofrece proteccidn casi 
absolute contra las lesiones tuberculosas morbosas postprhnarias y relativamente 
alta contra la tuberculosis secundaria, incluso la pulmonar verdadera. 

La vacxmacidn concertada en masa con BCG en los paises escandinavos bdsase 
en la importancia que posee adn hoy dia la tuberculosis como afeccidn enddmica: 
la enfermedad crdnica mds comiin en las personas de 15 a 30 aiios de edad. 
Aproximadamente 60% de ese grupo no reaccionau a la tuberculina, y esos 
negativos, una vez que se infectan, han resultado mds susceptibles a la enfer- 
medad tuberculosa evolutive que aquellos en los que una reaccidn positive 
indica infeccidn pre\da. 

La vacunacidn con BCG ha sido extendida en los dltimos ahos, de las personas 
intimamente expuestas a la infeccidn tuberculosa, tales como enfermeras, estu- 
diantes de medicina, personal de hospitales e hijos de tuberculoses, a losreclutas 
militares, estudiantes de 14 a 30 aiios de edad, y a los negativos a la tuberculina 
en las industrias e instituciones hacmadas. 

Desde 1940 han vacunado con BCG en Noruega a mds de 100,000 personas, 
en Suecia a 58,000 reclutas y 250,000 paisanos y en Dmamarca a 150,000 per- 
sonas. 


REFERENCES 

(1) Memorandum on B.G.G., A British Review, Lancet, July 27, 1946, S, 138. 

(2) Heimbeck, J.: Tuberculosis in hospital nurses. Tubercle, 1936, IS, 97. 

Incidence of tuberculosis in young adult women, with special reference to em- 
ployment, Brit. J. Tuberc., 1938, S2, 154. 

(3) ScHEEE, O.: Prevention of tuberculosis in medical students with BCG vaccine, J. A. 

M. A., December 7, 1933, 105, 1925; Nord. med., 1935, 9, 841. 

(4) TfiRNELE, E.: Development of pulmonary tuberculosis in adults, Svenska Iflk.-tid- 

ning., September 28, 1928, S5, 1121, 

(5) Rist,E., andTuchila, J.: La cuti-rdactivdt^ a la tuborculine chez les dltSves de I’Ecole 

d’lnfirmieres do la Salpdtridre, Bull. Acad, de mdd., January 11, 1938, 119, 52. 

(6) IsBAEE, H. L., Hetherington, H. W., and Ord, j. G.: A study of tuberculosis among 

students of nursing, J. A. M. A., September 6, 1941, 117, 839. 

(7) Brahdy, L.: Immunity and positive tuberculin reaction. Am. J. Pub. Health, 1941, 

SI, 1040. 

(8) Zacks, D., and Sartwell, P. E.: Development of tuberculosis and changes in sensi- 

tirity to tuberculin in an institution for the feeble-minded. Am. J. Pub. Health, 
1942, SS, 732. 

(9) Plunkett, R. E., Weber, G. W., Siegal, W., and Done, R. R.: Development of 

tuberculosis in a controlled environment. Am. J. Pub. Health, 1940, SO, 229. 

(10) Hertzbero, G.: Experiences with BCG-vaccination in Norvs-ay, Nord. mod., 1916, 
29,289. 



IlCG VACCIXATION’ IX PCAXDIXAVIA 


249 


(11) BmKHAVo, 1C.; Pmlertive v;ilu(* of the intr.'icutnnoou.'! nnd porouf.'inomis methods of 

BCCi-v!ircination, Aotft mod. SMtuIinav. lf>M, 117, 27-1. 

lloviow of BCG-v.‘icciimlion in JConvny, Tid-sskrift Norsk. Nnt'lfor. Tubcrk., 
Oslo, i;h.*i,.w,i. 

(12) IV.M.J.nuKN, .V.: The vnlup of CalmcUo vncciniilion in prevention of tuberculosis in 

childhood, .1. M. A., Novembers, 1931, lOS, 13-11. 

(13) \VEU.t,-IL\i.Lf:, B., A.vn Tuispik, B.: Vaccination eontre la tuberculo.'sc, Paris m«5d., 

Jnnu.ary 3, 1925, 15, 20. 

(M) ANnEUsoN’, H., AND Bei.vkage, H.: Ten years’ experience of B.C.G. vaccination at 
Gothenburg, Acta pacdial., 1939, SB, 1. 

Personal communication to author, April 12, 1910. 

(15) Naeseend, C.; Experiences with C.almctlc-Gu(<rin (BCG) vaccination in Norrbotten, 
Nord. med., April 20, 1935, 0, GIG. 

(IG) Maemros, H.: Personal communication to author, April G, 19-lG. 

(17) T0RKEEE, E.: Personal communication to author, April 8, 194G. 

(IS) ■\V.aeegren, a.: Vaccination against tuberculosis as an integral part of the antituber- 
culosis c.amp.aipn, Nord. med., 1915, S7, 1715. 

(19) jENsviN, K. A., AND Orskov, J.: Ztschr. f. Imnmnitatsforsch. u. exper. Thcrap., 1031, 

70, 155. 

(20) IIoEM, J.: BCG'Vaccination in Dcnm.ark, Extracts from U. S. Pub. Health Rep., 

September G, 1946, W, 1298; October 4, 194G, 61, 142G. 

(21) Homi, Sigrid: On pulmonary tuberculosis in children with special \’icw to prognosis, 

Acta paediat., 1939, SS, 455. 

(22) Note: B.C.G. in Denmark, Lancet, Maj- 25, 191G, 1, 788. 

(23) Graatisen, j.; Extended use of BCG-vaccination in Denmark, Nord. mod., April 12, 

194G, SO, 803. 

(24) Editorial : Iminuniration with B.C.G., Brit. M. J., July 27, 1916, 2, 125. 

(25) Kereszturi, C., and Park, W. II.: Tuberculin allergy produced by parenteral BCG 

vaccination. Am. Rev. Tuberc., 1937, SB, 90. 

(2G) LE^^^•E, M, I., AND Sackett, AI, F,: Results of BCG vaccination in New York City, 
jlm. Rev. Tuberc., 191G, 65, 517. 

(27) Overton, J.: Observations on the use of BCG vaccine in Nashville, Tennessee, South. 

M. J., 1931, 24, 878. 

(28) Rosenthal, S. R., BL-Ann, M., and Lesue, E. L: Ten years’ experience with BCG, 

Experimental and clinical, J. Pediat., 1945, SB, 470. 

(29) Aronson, J. D., and Palmer, C. E.: Six years’ experience with BCG %'accination 

among North American Indians, U. S. Pub. Health Rep. June 7, 1946, 61, 802. 



THE CONTROL OF TUBERCULOSIS IN BRAZIL ^ 

New Orientation— A New Mentality \ 

MARCIO M. BUENO'-* 

Brazil has followed a course of its own in the control of tuberculosis which is 
\Torthy of the attention of all those studying tliis disease. Because the charts 
showing a liigh rate of mortality and great number of patients revealed that the 
epidemic stage had been reached, Brazil planned a campaign to eliminate tuber- 
culosis wiiich differed from those of other countries wiiich had overcome the 
epidemic stage and had reached the endemic stage. 

Particular mention should be made of Brazil’s contribution to the w^orld in 
controlling tuberculosis. In Brazil, for the first time, photofluoroscopy w'as done 
in an effective manner and tliis important discoverj’’ w’as used in making mass 
e.Taminations of the chest. Vaccination with BCG is being used extensively 
and methodically’' in Brazil. 

The basic elements for a modern w’ay to control tuberculosis in Brazil were 
born or led to a certain and definite result. Brazil is also very active in the 
treatment of tuberculosis. 

Brazil has few beds in tuberculosis institutions compared with the tuber- 
culosis mortality, but the quality of hospitals is of a high order. There is Belem 
Sanatorium in Rio Grande do Sul, Santa Maria Sanatorium in Rio de Janeiro, 
Santa Therezinha in Baliia, Benjamin Guimaraes Foundation Sanatorium for 
children in Belo Horizonte, Belo Horizonte Sanatorium in the same city, Correas 
Sanatorium in Petropolis, etc. 

Economic protection for the tuberculous patient and his family is not over- 
looked. Every sick public employee or employee associated w’ith a beneficiary 
institution of the Ministry^ of Labor (commercial, industrial, maritime, financial, 
etc.) may have initially two years of observation and treatment for wiiich he 
does not pay’ (free treatment and, if necessary, care in a sanatorium). In case 
he is not cured, he is retired with full monthly pay, or wth a pension wiiich is in 
proportion to lois time of ser\ice. In case the relatiA'es of the employee contract 
the disease, they also have free treatment. 

HISTORia-Vn BACKGBOTJNI) 

The Brazilian League against Tuberculosis, founded in 1900, to-day functions 
under the name of Fztndagao Atavlfo de Paiva and w’as the first National Tuber- 
culosis Association on the American Continent. 

In 1908 Cardoso Fontes reported liis discovery of the tuberculous “ultra- 
■\irus,” the concept of which w’as adopted by the French School (Vaudremer, 
Valtis and Calmette) in 1921 ; how’ever, it was not accepted by’ the majority of 

'Associate Professor of Tuberculosis, Fluminense Medical School, State of Rio do Ja- 
neiro. OfBcial Delegate of Brazil, City of Rio do Janeiro and Brazilian Tuberculosis 
Society to the Si.xth Pan-American Tuberculosis Congress, Havana, Cuba, January, 19-lS- 

’Present address: Sassaquin Sanatorium, New Bedford, Massachusetts. 
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the tuberculosis specialists. Fontes was credited with clarifying many obscure 
points in the developmental C 3 ’’cle of the Koch bacillus. 

In 1912 Clemente Ferreira established a dispensary in Sao Paulo, which to- 
day bears bis name. It is modeled after the one in Edinburg designed by Sir 
Kobert Phillip. Artificial penumothorax was brought to Brazil by Oliveira 
Botelho. However, in ^dew of the poor results obtained, it was abandoned. It 
was Edgar Abrantes of Rio de Janeiro who introduced it scientifically and he was 
soon followed b}’’ Mazzini Bueno (1914) and others. 

The first government department to take a real interest in the control of 
tuberculosis was the Inspectoria de Prophylaxia da Tuberaulose of the National' 
Department of Public Health, in 1922, directed by Placido Barbosa. Until 
then, tuberculosis was diagnosed only in its late stages and usually by clinical 
methods. Only very few physicians used X-ray diagnosis. At that time the 
treatment consisted principally in bed-rest. There was not even one sanatorium 
for indigent people who were veiy sick. However, the hospitals of Sao Sebastiao 
and Paula Candido, in Rio de Janeiro and Niteroi, respectively, had some wards 
for isolation purposes. Mazzini Bueno was in charge of the first building for 
• tuberculous patients at the Sao Sebastiao Hospital. Generally the rich went to 
Switzerland for treatment. 

Placido Barbosa began intensive propaganda on sanitation and stressed the 
need for treatment in the dispensaries. He invited Mazzini Bueno to apply and 
teach pneumothorax. In the onl 3 >- dispensarj’- of the Inspectoria, the first 
Brazilian School of Tuberculosis was founded, in which, as in all other schools 
established in Brazil to date, clinical care w’as stressed more than prophylaxis. 
Together with Mazzini Bueno, Genesio Pitanga (who later succeeded Placido 
Barbosa as director of the Inspectoria), Ary IMiranda, Alexander Stokler and 
Feliciano Motta worked in the Inspectoria; all of them are to-day specialists of 
great renowm. 

At the suggestion of Mazzini Bueno, Placido Barbosa imited Manuel de 
Abreu, a Brazilian physician, alreadj’- recognized in Prance as a radiologist under 
Professor E. Rist, to take charge of the X-ra}’- section. Abreu later became 
famous for his invention of photofluorography. Alberto Renzo, then at the 
Hospital of Sao Sebastiao, came to the Inspectoria to observe pneumothorax 
treatment. 

The Inspectoria, besides giving clinical care, making X-ray surveys and 
propaganda on sanitation and statistics, began to utilize ^dsiting nurses who go 
to the homes of the sick, look into the hygienic conditions, ad\'ise the familj’-, 
suggest examination of contacts, etc. Since that time, notification of tuber- 
culous patients became obligator}'. With the increase in sendee rendered, the 
Inspectoria built another dispensary in Botafogo and later many others. How- 
ever, no more dispensaries were constructed to take care of tuberculous patients 
only. Instead there are now “health centres” for each district which serve 
several purposes, including tuberculosis. 

In 1925 the first department of tuberculosis in a medical school of South 
America w'as created in the Fluminense Medical School and Mazzini Bueno was 



^!AucIO M. nur.s'o 


2r)2 

appointed professor. In 1919 Carvalho Lcltc built the Palmyra Sanatorium. 
At the bcginniuii; of the year 1925, other sanatoria were organized and, also 
under the influenee of the Swis,s experience, spcciiil climatic conditions were 
chosen as locations. In Corroa.s, the Sanatorium of Correas was built by 
^ alois Souto. In Belo Horizonte, Samuel Libanio built the Bclo Horizonte 
Sanatorium, Hugo Werneek the Werneok Sanatorium, Alberto Cavalcantc the 
Cavalcante Sanatorium and later the Minas Gerae.s Sanatorium. In Campos 
do .lorduo ami Suo .lo>6 dos Canrpos (State of Sfio Paulo) vario\is sanatoria began 
to function. However, they were nin on n different basis than those just 
mentioned. They took in non-paying patients ns well as paying patients, as 
they arc endowed by jnB'atc associations. Those. i)reviously mentioned treated 
only paying patients. In Petro])olis the Nogxieira Sanatorium for tuberculous 
children began to function and was the fimt of its kind in South America (Di- 
rector, Dr. Campbell Penna). In Campos do .Jordao, Sao .losd dos C.ampos and 
Bclo Horizonte, there were .si)cciali.sts who to-day arc very well known — Souza 
Lima, Nogvicira Cardoso, P.aula Souza, Clovis Correa, Queiroz Telles, Pardomco, 
Buy Dorin, Nelson Davila, Mario Pircs. 

In 1927, the first new-born child was vaccinated with BCG by Arlindo de 
Assis in llio do Janeiro, in what was then the Brazilian League against Tuber- 
culosis. 

Clcmcntino Fraga, who from 1920 to 1930 was director of the National De- 
partment of Public Health, reformed the hospitals of Silo Sobastiao and Paula 
Candido and, in 1929, started a course on tuberculosis for postgraduates of the 
University of Brazil. Fraga’s assistants in the University, eminent European 
and Latin-American professors and the clinical staff of Sao Sebastiao got to- 
gether to teach this course which was given for twelve consecutive years. Maz- 
zini Bueno and Alberto Renzo were at the head of the staff. This course was 
the principal source of specialists in tuberculosis in Brazil. Fraga also formed 
and organized the Department of Tuberculosis in the City of Rio de Janeiro 
(1938). 

The first thoracoplasties were performed with good results bj-- Rodolpho Josetti 
in 1925, and in 1930 Pardomeo did the first pneumonolysis in Campos do Jordao. 
Pinheiro Guimaraes, Amorim, Paulino, Marques Lisboa, Gontijo, Vasconcellos, 
Comenale, Correa Neto, Etzcl, Pardal, Azambuja Lacerda, Sisson, C. Branco, 
are now our best thoracic surgeons — some of them with a long training in the 
U.S.A. 

In 1929, Affonso MacDowell began to supervise the department of tuberculosis 
in the General Polyclinic of Rio de Janeiro (out-patients, private institution and 
one for non-pajdng patients). MacDowell succeeded in organizing a body of 
assistants who made up one of the most brilliant schools of tuberculosis in Brazil 
and founded the Brazilian Review of Tubercttlosis. (Later the Panlista Review of 
Phthisiology was founded in Sao Paulo.) The scrrrice rendered by the Pob’’- 
clinic for tuberculosis is essentially therapeutic and is extremely good. It also 
has one of the best surgical departments. 

Between 1930 and 1944, the control of tuberculosis was very active. In all 
the states and in most of the important cities, dispensaries ivere built and the 
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number of beds greatlj' increased. Departments of tuberculosis ■were created 
in Rio de Janeiro and Sao Paulo, the former having as its first director, Helio 
Fraga and the latter Decio Queiroz Tellos. The number of departments of 
tuberculosis increased in the medical schools, among them that of A. Ibiapina 
in the Medical and Surgical School of Rio de Janeiro. The Federal Govern- 
ment created the National Tuberculosis Di\’ision whose first director was 
Samuel Libanio. He tried to standardize the control measures; he built several 
sanatoria and dispensaries and he made mass X-ra}dng of the chest and vac- 
cination -with BCG more extensive. With the forming of the National Labor 
Department under the Vargas government, all working classes, except farm 
workers and domestic ser\’ants, came to have protection under the social legis- 
lation. Tliis guarantees them emploj-ment and medical and financial assistance. 
In 1931 the Brazilian Society of Tuberculosis was founded, to wliich all the 
phj'sicians specializing in this field congregated monthlj’’. In 1939, under the 
presidencj' of Arj’ IMiranda, the first National Congress on Tuberculosis was 
held, and in 1941 the second, under the presidency of R. Paula Souza and U. 
Nonohay. Two additional facts might also be mentioned here. First, Jose 
Silveira founded an Institution of Tuberculosis in Bahia, more for the purpose of 
research and teaching, similar to those alreadj-^ e.\isting in Argentina (Prof. 
Sayago), Uruguay (Profs. J. hlorelli and Fernando Gomez) and the Henrj’^ 
Phipps Institute in Philadelphia. Second, “subtilina,” an antibiotic extracted 
from the Bacilbts suhlilis was developed and studied. The use of this prep- 
aration has shown promising results in the treatment of tuberculosis in guinea 
pigs, but Fontes Magarao, who is studjdng it, cannot j’’et saj’- anj-thing definite 
as his studies are still in the experimental stage. 

I now wsh to call attention to the following facts relating to the control of 
tuberculosis which created a ?iew menUxlity: 

(1) In 1935, Manuel de Abreu succeeded in developing a practical and 
economical method for mass radiography of the chest. Abreu is not only 
credited ■with the discovery of roentgen-photogi'aphj’^ (also called fiuorography, 
photofluoroscopy, microfilm, abreugrafia, Abreu, 35 mm., etc.), but he was also 
the first person to have the idea of how to use this in chest examinations in a 
whole community. 

The idea of mass X-raj’^ sun'^ej's of the chest is quite old. In 1897, Kelsh and 
Boinon proposed that mass X-rajing of the chest be made obligato^ 3 ^ A 
few 3’^ears later, an assistant of Becl&re made the first radiological chest ex- 
aminations on more than 100 French soldiers. Until 1935, however, the methods 
used were not completely satisfacto^ 3 ^ Fluoroscopj' is inaccurate, its margin 
of error is large, and the operator can make onlj’' a limited number of examinations 
daity, not only because of the time necessaiy for each examination, but also 
because of the dangers of secondary irradiation. The common radiography is 
expensive and the use of paper film, although cheaper than film, is still quite 
expensive. This latter method resulted in an appreciable margin of error and, 
from a practical and economical point of ■view, it cannot be compared with 
photoflu orographj’’. 

Photofluorographj’- was tried almost immediately after the discovery of X- 
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ray (Bleyer); howe^'er, without satisfactory result. Only in 1935 did Abreu 
succeed. The first mass survey was made by him with the assistance of Paulo 
Cortes in 193G-1937 at Health Centre No. 2, in Rio de Janeiro. Afterwards, 
the person who worked most closelj’" with Abreu was Aloysio de Paula. In 
1938 Rodolpho Vacarezza and Sayago introduced the method in Argentina, 
David 0. N. Lindberg in tlie United States, and Holfelder in Germany, after 
the}’' ^’isited Brazil, watched the apparatus and studied the researches of Abreu. 
Without any doubt, Abreu initiated this method and, if to-day technical im- 
provements are suggested, the basic principle remains the same. 

In Brazil, all those who work with food are required to have an X-ray ex- 
amination once every six months. In case they do not present to the govern- 
ment authorities their certificates signed by the Health Centre, the compan}’ 
for whom they work is penalized and the employee suspended. A1 new em- 
ployees of every govermnent office (federal, state or municipal) or employees 
affiliated with beneficiary organizations of the Labor Department are required 
to have a chest examination by photofluorography. The same examination is 
given to soldiera and students. Now, only domestic servants and those in rural 
districts can avoid this examination. The survey must be made annually as it 
is only of value if made at regular inten’als. In X-ra}-' surveys, nonapparent 
forms of tuberculosis are found. The term “nonapparent,” introduced by 
Luiz Sayd, means that tuberculous patients may appear to be healthy since 
they have no symptoms. Nonapparent tuberculosis is discovered only by X- 
ray examination. The temi “imperceptible tuberculosis,” suggested by Braeun- 
ing, is based on a psychological concept and signifies tuberculosis, regardless of 
its state and signs, but which is not perceived by the patient, Nonapparent 
tuberculosis indicates that pulmonary tuberculosis has a silent stage, wliich 
may be very long. Mass X-ray surveys make possible the diagnosis of the 
initial stages and their earl}’- treatment. They also have a higlily prophylactic 
and social function, because they eliminate the greater number of sources of 
contagion and leave a greater number of useful individuals to society. As we 
know, in a general way, arrest of tuberculosis is most probable in patients nith 
minimal lesions. 

In Brazil, the results show that about 3 to 5 per cent of those examined have 
active pulmonary tuberculosis. Before mass X-ray films of the chest ■were used, 
the number of cases was calculated on the basis of mortality according to North 
American studies. For one death from tuberculosis they estimated that between 
5 to 10 tuberculous patients were alive. A problem which already e.xisted before 
X-ray surveys were made, but w'-hich became greater, was how to isolate those 
•svith tuberculosis and how to eliminate the sources of contagion. First, it must 
be taken into consideration that a large proportion are patients with minimal 
lesions and can receive treatment in the dispensaries. In 1944, Abreu, in trjung 
to find a solution to the problem of hospitalization, suggested having villages 
similar to colonies, -nffiere tuberculous patients were obliged to go to live. Tlus 
solution has innumerable advantages over the construction of very expensive 
sanatoria which are also very expensive to maintain. It also solves the problem 
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of rehabilitation. Abreu’s idea was not original. In 1939, I made the same 
suggestion to the First Brazilian Congress of Tuberculosis, held in Rio de Janeiro, 
and long before this there was a ver 3 ’- successful colony in Papworth, England. 

Another problem which X-ray surveys brought to light was the great number 
of cases vdth “shadows in the lungs” for wliich the diagnosis was not known. 
Many persons interrupted their careers and their work, wliile their physicians 
tried to arrive at a definite diagnosis, and the general tendency was for them to 
retire. Abreu suggested pulmonary lavage to search for tubercle bacilli. Saline 
solution was injected through the cricoid-thjuoid membrane. This technique 
caused some accidents and was abandoned. The supraglottic method is 
simple and harmless. It was performed for the first time in Brazil by R. Fer- 
nandes. In comparison with the method of gastric lavage it reveals a greater 
number of positive results. However, I believe that this method ought to be 
practiced nith reserve, as it can easily cause tuberculosis to spread into normal 
parts of the lungs. Fernandes found, in 8 per cent of his patients in whom lung 
lavages had been done, small foci of pulmonary inflammation which caused 
pain in the chest for some days following lavage. 

What X-ray studies have really demonstrated is that all types of tuberculosis 
can be detected roentgenologically. From the static phase, waiting for the 
patient "with symptoms of tuberculosis to come to the physician, we passed to 
the dynamic phase of search for tuberculous patients by compulsory exami- 
nations of contacts in dispensaries, and finallj' to mass radiography of the chest, 
first of collective groups and later of everyone, which is the actual modem stage, 
brought about by the investigations of Abreu, 

(2) Brazil, a country larger in area than the U. S. A., has over 45,000,000 
inhabitants. Most of its population is near the coast vdth the densest districts 
in the southeast. The tuberculosis mortalit 5 '^ is 250 for 100,000. In other words, 
about 112,500 die yearly from tuberculosis. At an optimistic estimate of 5 
patients for each death, we expect 572,000 patients yearij’-. Tuberculosis is the 
first cause of death according to these statistics. 

The standards of the sanatoria and hospitals are in general good and compar- 
able to those of other countries with good control measures. The number of 
beds, however, is verj’- small. Even in the capital, Rio de Janeiro, where we 
have the largest number of beds, we still do not have one bed for each death from 
tuberculosis. The State of Sao Paulo, noted for its efficient hospitalization, 
has not yet reached the necessary number of beds. If in a rich country, such as 
the U. S. A., Herman Hilleboe, the Medical Director, Chief of the Tuberculosis 
Control Di-\dsion, speaks about the “tremendous investment of hospitalization,” 
it will not be hard to xmderstand that in Brazil it would be almost impossible to 
build and to maintain enough hospitals and sanatoria to hold an adequate num- 
ber of beds. 

The fight against tuberculosis in a country in which tuberculosis is in the 
epidemic phase is completely different from that in a country in which it is in the 
endemic phase with a minimal death rate for tuberculosis (residual or basal 
rate according to Hoffbauer). In the latter type of country periodic mass X- 
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ray survej’-s of the chest Rdll certainl}'- complete the tuberculosis control and wll 
’•educe the mortality to an insignificant number. Such countries need not fear 
immigrants and visitors who may import the disease, if they are submitted to 
obligatorj’ medical examination. I think ^163’ will have only two problems: 
(i) the nonallergic persons who are going to live in foreign countries where 
tuberculosis is in the epidemic phase, and (£) nonallergic persons who work in 
hospitals and sanatoria, especiall3’ young medical students, physicians and 
nurses. 

Our great need is to protect the healthy people. Because we do not have 
sufficient beds to isolate the sick, we try to use some more econonrical measure, 
which for vs is more practical. 

We believe that one of the methods which gives good protection to health3’ 
persons against tuberculosis is to make him allergic. Morbidit3'- and mortal! t}’ 
for tuberculosis are much lower among allergic than among nonallergic persons. 
A series of statistics, among which are those of Heimbeck, Scheel, Rist and 
Tuchila, Saye, confirms this opinion. On the other hand, the statistics of 
Myers, Harrington and the South African Commission, wliich concluded with 
the contrary opinion, cannot be accepted, as Sa3’ago has demonstrated (see 
volume de Tisiologia, 1940, Buenos Aires). 

Sayago (1939, Tisiologia, Buenos Aires), in an anatomical and epidemiological 
study, reached the conclusion that the fight against tuberculosis in South 
America is a fight against primary infection (primary progressive tuberculosis). 
The mortality statistics for tuberculosis in Brazil reveal that the liighest mortality 
rate occurs during the first years of life, that then a drop occurs and a later rise 
during adolescence, followed by another drop after the twentj’-lifth 3’ear. The 
age groups in which the mortality is highest are just the ones in which there is 
the greatest opportunity for contact of nonallergic persons with sources of 
infection. These are the children, in the first place, and, second, young adults 
who move to large cities for stud}- or work. The epidemiological investigations 
in Brazil reveal a high rate of nonallergic persons in rural and semirural areas 
and an average rate in large centres of population. Also the number of adults 
who die as a result of priraar}’ progressive infections is large. 

A German pathologist, Bungeler, who performed autopsies on adults in the 
hospital of Sao Luiz de Gonzaga in Sao Paulo, found t3’-pical forms of primar.v 
progressive tuberculosis, some of wliich developed from a secondarj’ complex'. 
He thought that he had found a “tropical t3’pe” of tuberculosis. This so-callcd 
“tropical type” was considered to be a serious primar}- progressive tuberculosis, 
Borrel type. His studies were later confirmed by R. Fernandes, Poppe de 
Figueiredo and associates. In 314 autopsies of adults, Fernandes found 67.1 
per cent cases of primai^’ progressive complex and 32.9 per cent cases of re- 
infection t3'pe. 

Among Fernandes’ cases, 271 were women and 43 men; 113 were white, 84 
Negroes and 117 hlulattos; 9 were foreigners and 305 Brazilians. Of the 
Brazilians, 76 were born and alwa3’S lived in a largo cit}-, Rio de Janeiro, and 229 
lived first in rural and semirural zones and then went to live in Rio de Janeiro, 
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■where they remained from six months to ten years. Particularly in those who 
had lived in rural and semirural areas was primary progressive tuberculosis found. 

Tuberculosis is a disease of cinlization. Isolated people who have not had 
contact with tuberculosis are rapidlj’’ attacked. In this early phase of tuber- 
culization, morbidity, mortality and infection rates are low. In the next phase 
of massive tuberculization there is a high mortality, a liigh rate of morbidity and 
a high rate of infection. Third, comes the phase of decreasing tuberculization 
with deaths and illness declining, but infection remaining high for a long time. 
It was Louis Say4 who thus defined the different epidemiological phases of tuber- 
culosis. The average mortality rate for tuberculosis in Brazil is about 250 for 
100,000, but in some cities of the coast the figures are higher than that: Recife, 
the capital of Pernambuco State, and Victoria, the capital of Espirito Santo 
State, have over 400 for 100,000. On the other hand, some cities of the middle- 
western states have lower figures. Cuyaba, the capital of Matto Grosso State, 
and Therezina, the capital of Piauh}’- State, have 70 for 100,000. Recife is in 
the phase of massive tuberculization. Victoria has a high mortality, but the 
index of infection, about GO per cent of the population, indicates that many of 
the deaths from tuberculosis are in people of another city or town. It has not 
j'fit reached the phase of massive tuberculization. Cuyaba and Therezina have 
very low infection rates; but if some efficient measure is not taken rapidly, they 
will enter in the phase of massive tuberculization. The end of the wave of tuber- 
culization leaves the people with a lugh rate of infection, low morbidity and low 
mortality, which means that these infected people have more resistance against 
tuberculosis than those who are not infected when they are initially hit by the 
disease. Therefore why not confer that resistance hy infecting the people without 
danger to them? We, in Brazil, feel that this can be done by gi-vdng the people 
mild primary infections -with bacilli of attenuated virulence that do not produce 
progressive disease. 

The best means of allergizing a person is through the administration of BCG. 
In Latin America, especially in Brazil, the majority of our specialists favor 
vaccination vdth BCG. In support of this assertion I shall translate the first 
conclusion of the first “theme” of the Sixth Congress of the Latin-American 
Union of the Societies of Tuberculosis, composed of delegates from twenty 
Latin-American countries, which was held in Havana, Cuba, from the 15th to 
the 21st of January, 1945. 

First theme: Position of BCG Vaccine in the Prophylaxis of Tuberculosis. 

The final conclusion which the delegates, Dr. Vargas Si-vila from Boli'via, Dr. 
Sanchez de Puentes from Cuba, Dr. A. Ginez from Paraguay, Dr. Garcia Rossell 
from Peini and Dr. Abelardo Saenz from Uruguay, submitted for approval to the 
Executive Committee of the Congress read as follows: “It has been demonstrated 
universally thait it is possible to obtain immunization against tuberculosis, both 
in experimental medicine and in the human clinic, and it has also been proved that 
BCG vaccination is harmless and beneficial; therefore the ULAST recommends 
■voider use of the vaccine in healthy nonallergic people from the first day of life, 
bv mouth or by inoculation. In order to obtain the most favorable results, the 
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vaccination should be made under the best conditions — absence of tuberculous 
infection in the person vaccinated and prevention, as much as possible, of virulent 
infections in the period following the vaccination.” (It should be mentioned 
that there are over 600,000 people who have been vaccinated in the Latin- 
American countries.) 

These conclusions were unanimously approved by more than 300 delegates, 
representing all of the twenty Latin-American countries, among whom were 
G. Sayago (Argentina), Fernando Gomes (Uruguay), Orrego Puelma (Chile), 
Juan J. Castillo (Cuba), Cossio Villegas (Mexico) and Garcia Rossell (Peru). 

BCG wms first used in Brazil in 1927 and ■we already have more than 340,000 
persons vaccinated, 164,152 in Rio de Janeiro alone. Arlindo de Assis presented 
statistics concerning the latter group on January 10, 1945 at the Sixth Pan- 
American Congress of Tuberculosis in Havana, Cuba. That BCG is harmless 
is no longer disputed. Human experience is the most valuable proof. Of all 
those vaccinated in Brazil, there is not even one ■a'ho has become ill as a con- 
sequence of BCG. 

All t'tt'enty states and the Federal District in Brazil have clinics for vaccination 
■with BCG. Seven states have organized laboratories for making the vaccine, 
the Federal District, Rio Grande do Sul (two laboratories), Sao Paulo, Bahia, 
Rio de Janeiro, Pernambuco and Rio Grande do Norte. The other fourteen arc 
supplied ■with vaccine wluch the Fundagao Ataulpho de Pa^^a (Brazilian Anti- 
Tuberculosis League) sends weeldy by air. The Federal District has the first 
clinic ■n'hich is also the largest. One building houses the laboratory for the 
preparation of the vaccine and all work in connection with BCG, including the 
control of children vaccinated bj'^ pediatricians ■with a knowledge of childhood 
tuberculosis. The Foundation has a special course for nurses in the admin- 
istration of BCG. It is these nurses who vaccinate every new-born child, be it 
in the hospital or at home. Assis is vaccinating over 50 per cent of the new-born 
in the Federal District. Since 1932 the Public Health authorities have adopted 
BCG in their program. At present the National Department of Health in 
Brazil, Dmsion of Tuberculosis, distributes BCG prepared by Assis to the 
states. In the Federal District, the Tuberculosis Department of the Local 
Health Dmsion under the direction of A. Renzo is vaccinating, in cooperation 
■with the Foundation, all the nonalleigic persons regardless of age. Ever}’^ 
Health Centre has the vaccine. In almost every state the local Public Health 
Centres are cooperating. Students, ■workers, sailors and soldiers have been 
vaccinated. Their number has already reached several thousand. 

Assis and the Brazilian physicians prefer oral vaccination. Assis recommends 
as essential conditions the following: (7) use of recently prepared vaccine, 
grown for twelve to fourteen daj'^s at 37° C.; (2) the use of large doses of bacilli 
(from 90 to 200 mg. wet weight); (S) the use of Sauton diluted 1:4 ■with a pH 
carefully adjusted to 7.1 or 7.3 (average 7.2); (4) proper administration of the 
vaccine to persons who have not eaten since the previous day before breakfast. 
They may eat after one-half or one hour foUo^wing vaccination. ^ 

Attention is called to the fact that the dose recommended by Calmette was 
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30 mg.; the recommended period of growth was twenty-five days. The 
modifications Assis made with vaccination by month achieved the same 
efficiency as subcutaneous or intracutaneous vaccination. Following are Assis’ 
conclusions regarding the w.a3’s of administration: (/) Subcutaneouslj’^, in doses 
of 0.01 to 0.1 mg., in nonallergic children, BCG caused onl}' local reactions, 
moderate and transitory, with 4 per cent of the reactions more severe. In 
92 per cent of the cases tuberculin allci-gj’- of a slight degree developed; it was 
r.arely moderate; and S per cent of those vaccinated remained apparentl}' non- 
allcrgic. Never were genor.al reactions observed. (S) After a dose of 0.1 mg. 
given intracutancoush’’ to nonallergic children, BCG provoked a small local 
reaction, which in some cases was followed by a tr.ansitorj' abscess without general 
reactions. The !Mantoux test with 5 mg. of tuberculin, mthin the first sixtj' 
daj-s after inoculation, was positive in 77.7S per cent and negative in 22.22 per 
cent. (S) Given hy month in three doses of 20 to 30 mg. each, to the new-born 
(first ten daj’s), BCG did not cause anj’- disturbance and produced tuberculin 
allergj' whicli started in the third week after vaccination in 15 per cent of the 
cases. The number of allergic children increased, reaching 83.94 per cent in 
tlie fourth month of life, and 87.72 per cent in the sixth month of life. 
Tliese data were taken from material gathered over a period of twelve j-ears 
(1925 to 1939) on 4,389 vaccinated children who had no contact with tuber- 
culous patients. 

With one dose of 200 mg. bj' mouth before breakfast, administered to persons 
of various ages, excluding those of six months and under, Assis obtained 68.52 
per cent positive Mantoux tests, 20.53 per cent incomplete or dubious results and 
10.95 per cent ncg.ative results. 

Except in the new-born, we alwaj’-s test for so-called “infratuberculin allergy” 
before the administration of BCG to persons with negative Mantoux tests, up 
to 10 mg. of OT. An intracutaneous injection of 0.1 mg. of heat^ldlled BCG is 
given. “Infratuberculin allergy” is assumed to be present if a premature and 
extensive local reaction develops. In such cases tuberculin allergy develo|)s 
in the first week after that injection. Assis’ found “infratuberculin allergy” 
in 76.2 per cent of persons already vaccinated with BCG but with negative 
Mantoux tests. In those not vaccinated and apparentlj’' nonallergic, the 
incidence of “infratuberculin allergy” is much lower. 

Assis uses the strain “Moreau” of the bacillus of Calmette and Gudrin, studied 
in our laboratories more than nineteen j-^ears and in the human being more than 
seventeen j'ears. This strain keeps its attenuated virulence, is tuberculinogenic 
and produces allergy. 

Among the workers who experimented with BCG, some are incredulous and 
disilluaoned as to its beneficial effect. They are those whose first experiences 
were poorly planned and they failed either because the preparation of the vaccine 
was not properly done or because they did not know how to administer the vac- 
cine. Wdioever inoculates children, "who before vaccination and during the 

*See Assis: 0 Hospital, Rio de Janeiro, August and December, 1942; October and 
December, 1943. 
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preallergic period were in contact %rith tuberculous people, does not properl}^ 
vaccinate. It is logical that manj’- of these children were infected vitli bacilli 
before BCG could allergize them. Otlier failures were due to the original 
recommendation of Calmette. He recommended a total of 30 mg. and cultures 
which were twenty-five days old. Small oral doses of BCG which have little 
vitality allergize only a small proportion of the recipients. 

To reach definite and imquestionable conclusions regarding vaccination with 
BCG, and to convince all the specialists of its advantages, is something that will 
require a long time to accomplish. Anjjway, the Brazilian vaccination is ex- 
tensive, well planned and rigorously carried out and it deserves the consideration 
of everyone. 

In an attempt to protect the healthy people, we think that the fundamental 
goal for control of tuberculosis is to eliminate the source of contact and it is nec- 
essary: 

1 : To discover it. 

2: To make it harmless. 

(a) Directlj’', either by isolating the patients or proper medical treatment. 

(b) Indirectly, by giving to the healthy people a means of defense, in order 
to make them able to meet the contacts without harm. 

Of course, medical care and vaccination have double finalities; one is social— 
the avoidance of the spreading of tuberculosis; the other is medical — to cure the 
patient with the former and to defend the indi\ddual with the latter. Each 
method complements the other and in Brazil w'e use those which we consider to 
have technical, economical and practical advantages for ^is. 

We need to do obligatory and periodic ( 3 'early) mass X-ray survej^s of the 
chest, tuberculin tests on the healthy, vaccination of the nonallergic (especially 
of the new'-bom) and early treatment of the sick, preferably in out-patient 
clinics. The dispensary is for us the most important foundation for the control 
of tuberculosis; dispensary with Abreu apparatus for mass X-ray surveys, with 
pnemnothorax clinic and -with a separate section for BCG. 

SUMJIABV 

1 . Initially, the control of tuberculosis in Brazil meant essentially treating 
the sick, almost alwa 3 ^s in far advanced stages. It meant late diagnoses and, 
therefore, indefinite treatment. Tliis phase of tuberculosis work was the static 
state. 

2. Then there was the search for the sick in persons in contact with patients, 
dissemination of adrice, treatment and isolation of the tuberculous patients. 
This was the beginning of the dynamic phase. 

3. Finallj”, we sought for nonapparent tuberculosis. Now there is the periodic 
and obligatorj’’ X-raj’ surve}' of the chest for eveiyonc, with early diagnosis and 
earlj’ treatment of the tuberculous patients. Also there is vaccination with 
BCG, cspcciallj' of the new-born. There is the search for the nonallergic in 
persons older than twentj' daj’s. This work coincides with the economic pro- 
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tection of the sick and his family. This is the dynamic phase of the tuberculosis 
control in Brazil. 


SUMARIO 

1. Al principio, la lucha antituberculosa en el Brasil venfa a ser tratamiento 
de los enfermos, casi siempre en los periodos muy avanzados, y desde luego 
diagndsticos tardios, y por lo tanto, tratamiento indefinido. Esta fase de la 
obra antituberculosa constituyd la etapa estdtica. 

2. Vino despu4s la busca de los enfermos entre los convivientes con los enfer- 
mos, la diseminacidn de consejos, y el aislamiento y tratamiento de los tubercu- 
losos, comenzando asf la etapa dindmica. 

3. Por fin, comenzd la busca de la tuberculosis inaparente. Aliora tenemos 
las encuestas roentgenogrdficas periddicas y obligatorias del tdrax, para todos, 
con el diagndstico y el trata mi ento tempranos de los tuberculosos. Tambidn 
se cuenta con la vacunacidn con BCG, sobre todo de los recidn nacidos. Hay 
ademds la pesquisa de los analdrgicos en los ninos de mas de 20 dfas de edad. 
Estas medidas coinciden con la proteccidn econdmica del enfermo y la familia 
del mismo. Esta es la etapa dindmica de la lucha antituberculosa en el Brasil. 



INTRAVENOUS INFECTION OF THE CHICK EMBRYO WITH 
TUBERCLE BACILLI‘-= 

Inhlbltorj' Effects of Streptomycin 
IIKXIIY V. LICE AND ABRAM B. STAVITSKY’ 

A nvnnber of btudios have been reporlcd concerning the response of the chorio- 
allantoic nioinbrano of the chick oml)ryo to inoculation with tubercle bacilli 
of human, bovine, avian and other tyjies. Such inoculation regtilarly produces 
tubercle-like infiltrations in the membrane mesenchyme. By this method in- 
fection is limited almost entirely to the e.vtra-cmbryonic membrane (1, 2, 3). 
Canat and Opic (*1) have described the results of direct percutaneous inoculation 
of the body of the embryo with avimi bacilli. 

In the cour.'^e of studying certain compounds for their tuberculostatic prop- 
erties it became desirable to jrroduce roughly quantitative infection of the 
chick emhri/o itself Avith human tubercle bacilli. It was felt that, if such infection 
could be regularly reproduced within the parenchymatous organs of the cmbi^'O, 
it would lend itself readily to chemotherapeutic e.vpcrimcnts of certain tyqws. 

In a previous paper (5) a technique for intravenous injection of the chick 
cmbiyo was described and quantitative data on drug-levels obtainable in the 
blood niAd extra-embryonic fluids were presented. The present report includes 
a brief discussion of the various possible routes of infection of the chick erabiy’o 
but deals chiefly with the histopathology of infection produced by the intravenous 
injection of human tubercle bacilli. Tlic effocts of streptomycin in inhibiting the 
development of infection produced b}*^ intravenous inoculation are described. 

MATEIUAI. AND METHODS 

A human strain (A-27-Phipps) of Mycobacterium tuberculosis w.as used axclusively in 
the studies here reported. This strain was isolated from a patient in 1 938 at the Henrj' 
Phipps Institute in Philadelphia. It was then maintained regularly’ on 3 per cent gly’cerol 
agar slants but occasionally was cultivated for several generations on Dorset’s medium. 
Throughout the present experiments it w.as maintained on a modified Loew'enstein’s 
bone marrow infusion medium (11). The str.ain is of relatively' low virulence for guinea 
pigs: 0.5 mg. injected intraperitoncally' into guinea pigs produces generalized and usually 
fatal tuberculosis in she w’ceks to two months. 

The embryos were infected intravenously by means of suspensions containing known 
numbers of bacilli per unit volume. Actually it is more accurate to speak of known num- 
bers of bacillary particles since, although the particle size in the suspensions was very 
small, it is not possible to state that each particle contained only a single bacillus. Four- 
teen day old cultures were always used. All solutions and equipment used in the prepara- 
tion of suspensions were sterile. 

» From the Children’s Hospital of Philadelphia (Department of Pediatrics, University 
of Pennsylvania), Philadelphia, Pennsj’lvania. 

- Supported by a grant from the Heyden Chemical Corporation. 

’Present address: Gates and Creliin Laboratories of Chemistry, California Institute 
of Technology, Pasadena 4, California. 
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The dry growth of bacilli was wcighetl out on a sheet of platinum foil. The mass of 
bacilli was next, ground in an agate mortar with a drop of ox-bilc which aided in dispersion 
and uniform suspension. To tliis mixture sterile phj'siological saline was added with 
constant grinding. The resultant suspension was filtered through "ttlrntman No. 5 filter 
paper which removed all but minute particles. 

The filtrate was then adjusted to contiin approximately the desired number of organisms 
by counting the particles in a Petroff-Hauser counting chamber with darkfield illumination 
and by then diluting the filtrate to the desired particle concentration with physiological 
saline solution. As a further check on the number of bacillary particles in the suspensions, 
known volumes of tlie serially diluted suspensions were planted on modified Loewenstein’s 
bone marrow infusion media slants as described by Lurie (10). Reproducible colony 
counts were consistently obtained bj' this method and checked sufiiciently welt for our 
purposes with the particle counts made in the chamber. 

The technique of injection of the eggs, which has been described elsewhere (5), is briefly 
as follows: The shell over the entire airsac is removed and the reflected portion of the 
shell membrane stripped from the underlying chorio-allantois. The embr 3 "onic sacs and 
allantoic veins arc then clearly \’isible and selective or combined intravenous, intra-yolk, 
intra-amniotic or intra-.allantoic injections or aspirations may be accurately made; 0.05 
cc. of fluid may be injected into very small allantoic venules. The open end of the 
egg is sealed with three layers of transparent Scotch tape through which the embryo re- 
mains visible permittuig read}’ determination of its death without candling. 

In the present studies dealing with the liistopathogenesis of tuberculous infection, eggs 
were used which were of ten days’ incubation at the time of inoculation. In the e.xperi- 
ments utilizing streptomycin, eggs of twelve days’ incubation were used. In all the ex- 
periments the sur\’i\’ing eggs were opened on the twentieth day of incubation, the embryos 
removed and the various tissues saved for culture or histological sections. For histological 
preparations the tissues were fixed in 10 per cent formalin, imbedded in paraffin and sec- 
tioned. 

Sections were stained by the Zielil-Neelsen method and were counterstained with hema- 
toxylin to bring out nuclear detail. Adjacent sections were stained with hematqxylin- 
eosin to facilitate the study of the nature of the lesions. 

INFECTION OP THE CHICK EMBRYO WITH HOMAN A-27 TUBERCLE BACILLI 

A. Infection via the exposed surface of the chorio-allanioic membrane: In the 
course of preliminarj'' studies several experiments w’ere carried out wdiich involved 
the direct implantation of A-27 tubercle bacilli upon the e.xposed chorio-allantoic 
membrane of 9-, 10- and 11-day embrj’-os. The results of simil ar studies have 
been reported in great detail by Moore (1) Emmart and Smith (2) Fite and others 
(3). Our findings were in agreement -with these pre\dous studies. In several 
reported chemotherapeutic experiments it has been shown that the number of 
nodules produced in the membranes by infection with a known dose of tubercle 
bacilli can be influenced by tlie coincident use of certain globulins or other com- 
pounds including streptomycin (8, 9, 10). 

We have paralleled our studies of intravenously produced infection (see below) 
with studies of membranes infected by direct inoculation with 0.2 cc. of a saline 
suspension of bacilli containing approximately 10 million bacillary particles (ap- 
( proximately one-sixth of a milligram of a fourteen-day culture). This dose w'as 
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established after trying a .wde range of dosage and finding that the above pro- 
duced a fairly imiform infection with -well separated discrete nodules. Larger 
doses, in our hands, produced massive infection of the membrane which was more 
difficult to evaluate in any quantitative fashion. 

The implantation of the surface of the membrane is a somewhat simpler 
technique than is intravenous injection but the latter makes possible the pro- 
duction of infection A\ithin the parencbjunatous organs of the embrj-’o. As will 
be shown later, the various organs respond somewhat differently to the presence 
of the bacilli. 

B. Infection by injection into the amniotic fluid: The injection of 0.25 cc. of a 
suspension of A-27 bacilli (containing 2 mg. of bacilli) into the amniotic fluid 
does not produce infection of predictable extent in the parenchjTnatous organs 
of the embrj'-o. Of 5 embr3'^os sur\-iving to the nineteenth day after an intra- 
amniotic injection had been made on the ninth day, onl3>- one showed very slight 
evidence of infection in the liver. 

C. Infection by injection into the yolk: Ex-tensive infection of liver and spleen 
may be produced b3’- injection of bacilli into the yolk. Trials were conducted 
using 6- day and 10-day embr3’^os injected b3’^ this route. With an inoculum of 
0.2 cc. of a suspension of A-27 bacilli (containing one-tliird of a milligram of 
bacilli) the embryos injected on the ^th day of incubation showed, by the 
twentieth day, extensive but irregular infection. Embr3’^os injected on the tenth 
day Avith a similar inoculum showed little involvement. Although these yolk-sac 
experiments were repeated on three separate occasions the results were the 
same and were unsatisfactor3^ The degree of infection as manifested by lesions 
and bacilli in livers and spleens varied greatly from one embr3’-o to the next. 
Onl3’’ by the use of the intravenous route of inoculation was a sufficiently uniform 
infection produced in the parenchymatous organs of the embr3’-o. 

D. 'Infection by intravenous injection: This method of inoculation, utilizing 
the technique previousb^ outlined, makes possible the prompt establisliment of 
infection in the organs of the embr3’’o. Preliminary experiments indicated the 
necessity for accurate control of dosage of bacilli. A series of experiments was 
done to determine the optimum embiyo age for inoculation and the optimum dose 
of bacilli. Utilizing embr3’'os of nine, ten, eleven and twelve da3'-5’ incubation it 
was found that mortality was prohibitive when 9-da3'-embryos were used. Later 
ex-periments have proved that embryos ma3’- be inoculated as late as the twelth 
day of incubation, harvested on the twentietli day, and reveal the development 
of lesions nearly as great in exdent as those produced when inoculation occurs on 
the tenth da3^ The mortality rate is only about half as great noth 12-da3’' 
embryos as compared to that resulting when 10-da3’’ embr3ms are used. 

In the determination of the optimum dose of bacilli a series of e.xperiments 
was conducted in which the dose was varied over a node range. The volume of 
the suspensions injected was uniforml3'- 0.05 cc. The aim was to find the dose 
of bacilli which would regularly result in well marked infection of the livers and 
spleens of such degree that indi-vidual lesions would be plentiful and 3’’et be 
separated by uninvolved tissue. This series of experiments involved groups of 



TUBERCULOSIS IN CHICK EMBRYO 


265 


18 embryos which received the following doses of A-27 bacilli intravenously in- 
jected on the tenth day of incubation. The livers and spleens were removed on 
the twentieth day and histological sections prepared. 

30 bacillil jq- gyj^jgjjgg gf infection found. 

' SOObacilhJ 


10.000 bacilli Occasional bacilli found in the livers. No histological changes. 

30.000 bacilli An occasional small liver lesion found in an occasional embryo. 


100.000 bacilli Regularly produced occasional small liver lesions in most of the 

embryos; 

300.000 bacilli Produced numerous discrete lesions in the livers varying con- 

siderably in size but usually well distributed and separated. 
From one or two to many large splenic lesions. 


1,500,000 bacilli This dose resulted in wide-spread infection of liveis and spleens 
with bacilli disseminated throughout the tissues. Many confluent 
lesions were present. 

3,000,000 bacilli There were often wide areas of tuberculous infiltration in livers 
and spleens. Bacilli were widely and thickly scattered through 
the tissues. Liver tissue was usually degenerated and sundving 
embryos very small and feeble. 

Further trials indicated that a range of 200,000 to 400,000 bacilli gave sat- 
isfactory results. Having determined that this dose suited the purposes of the 
experiments it has been used repeatedly. 

When embryos are infected intravenously on the tenth day of incubation 
with tliis dose of bacilli, survivals to the twentieth day seldom exceed one-third of 
the injected embryos. If, however, 12-day embryos are used, and provided that 
the survival rate is good in opened but iminfected controls, a survival rate of 60 
to 75 per cent may be expected. 

Gross lesions: When embryos which had received this dose of A-27 bacilli on 
the twelth day were examined on the twentieth or the tiventy-first day, gross 
lesions Avere found to be present in a lugh proportion of the spleens. The spleens 
were moderately to markedly enlarged. The average measurements of the 
normal spleen (widest diameters) are 1 x 1.5 x 1.5 mm. A glance at plate 1 vdll 
reveal the marked difference between a group of normal control spleens and a 
group of spleens from embrjms that had received 300,000 bacilli on the twelfth 
day (group 3). Thus the appearance and size of the spleen serve as one rough 
index of infection. It was unusual to find gross lesions on the surface of the liver. 
Indeed it was rare that lesions of any size were immediatelj’’ adjacent to the sur- 
face of the liver. Large lesions were frequently found buried within the organ 
but there was a margin of unimmlved tissue at the surfaces. 
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Gross examination of the kidney was not satisfactory' because of the structure 
and location of the organ, but microscopic search of sections ahvaj's revealed a 
few clumps of bacilli lying near the cortical surfaces. Tlie cellular response in 
the kidney was not diflercnt in type but was always of lesser degree than in tlie 
livers and spleens. 

Bacilli and lesions in the unexpanded lung were so rare that the examination 
of that organ was fruitless in terms of determining tlie degree of infection in any 
embrj'o. 

On careful search, small lesions containing bacilli have been found in the sub- 
mucosal connective tissue of the intestine and stomach but the}" do not occur 
regularly. Other organs have not been studied sufficient!}' to permit com- 
ment but no gross lesions were seen. 

The spleen was always involved and offered gross e\'idence of infection as 
pointed out above. rVequently the surface was studded nith many nodules. 
Microscopically, however, the degree of infiltration and lesion formation varied 
greatly from one spleen to another. Often splenic lesions were of a more ad- 
vanced nature than those occurring in the liver. Thus, early necrosis at the 
centre of splenic lesions was common, as was giant cell formation, whUe both were 
rare in the liver. In addition to large, circumscribed, localized lesions the splenic 
pulp was often completely disorganized and infiltrated. 

The livers of any given group of embryos regularly showed a quite uniform 
ffistribution of discrete lesions which were large enough to be readily visible 
imder the low power microscope lens. In addition there were occasional very 
large lerions visible to the eye alone (figures XIII and XRO- Sometimes, within 
a group, an embryo was foimd w'hich departed from the average degree of in- 
fection, but the liver was the organ of choice for any attempt at histologically 
quantitating the amoimt of infection present in any group of embiyms. 


P 1 ..WE 1 

Fig. I. Chick embryo spleens removed on twentieth day of incubation and showing: 

controls. 

Group 3 — 10 of a group of 13 survivors which had received 350,000 A-27 tubercle bacilli 
on the twelth day of incubation. The three largest spleens in the group had 
been used for pilot sections and are not shown. 

Group 4 — S of a group of 12 survivors identical to group 3 except that 2 mg. (2,000 u) 
streptomycin had been administered on the twelth, fourteenth, sixteenth 
and eighteenth days by application to the e.xposed surface of the chorio-al- 
Isntoic membrane. 

Group 5 — Survivors from a group which received streptomycin plus promin. (X J) 
Fig. II. Normal chick embiyo liver on the fifteenth day of incubation. Note freedom 
from perivascular infiltration. (X 330) 

Fig. III. Normal chick embryo liver on the twentieth day of incubation. Note freedom 
from perivascular infiltrations. (X 330) 

Fig. IV. Blood island adjacent to branching vessel in a normal 20-day chick embryo 
liver. Such islands are composed largeb" of eosinophilic polymorphonuclear cells. (X 330) 
Fig. V. High power view of blood island shown in figure R''. (X 1450) 

Fig. VI. Section from 13-day chick embryo liver taken tliree days after intravenous in- 
jection of A-27 human tubercle bacilli. Occasional bacilli visible adjacent to sinusoids 
singly or in small packets. No cellular response. (X6S0) 
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Heat-killed hacilli: The injection of heat-killed bacilli hy the intravenous route 
in the form of suspensions containing the same dose of bacilli as v’as used vith 
the Ihdng organisms has repeatedly failed to produce au 3 ^ histological response 
in livers and spleens of embryos thus injected. 

THE DEVELOPJDBNT OP INPECTION FOnBOWING INTRA-rrBNOUS INOCULATION 

In order to studj’- the evolution of the histological changes occurring as a result 
of intravenous inoculation ndth A-27 tubercle bacilli, a group of 150 embryos vere 
given appro.'dmatelj'- 350,000 organisms intraverrouslj'’ hr 0.05 cc. saline. Enr- 
brj^os were opened and histological sections were prepared after twerrtj’’-four 
hours, three, five, seven and ten da 3 '’s. In specimens preirared twenty-four hours 
after infection the entire embr 3 ’'o was sectioned while for those prepared at the 
later intervals liver and spleen uure examined. Tissues of at least 6 embryos 
were collected at each interval. 

As shown in figures II aird IIP the normal embryo lir'er at both fifteen and 
twenty da 3 ’’s’ incubation is free from perivascular accumulations of cells. Tire 
liver cells ar’e arranged in more or less regular pattern and are closety approxi- 
mated to the external surfaces of all vessels. There is freedom from cellular 
infiltration adjacent to the walls of the large vessels, small vessels and shiusoids. 
Occasionalty, and most often in relation to a branching vessel, a small blood 
island was found. The principal granulocjde of the chick is eosinophilic and it 
is these cells which predominate in such blood islands. Because thej’’ take the 
eosinophilic stain the}'- might, rmder low power magirification and casual ob- 
servation, be mistaken for earty lesions. With a little e.xperience or under higher 
magnification there is no possibility of confusion. Such an island of cells is 
shoBTi in figures r\^ and V. 

Sections of entire embryos made twenty-four hours after hrjectiorr of bacilli 
failed to reveal anj'- e\'idence of histological response and, hideed, it was onty on 
very careful search that an occasional bacillus was foiurd withur the liver 
sinusoids. 

After three daj^s (figure VI) occasional individual bacilli and small clumps 
were found. These -ft'ere usualty near, but not vithiir, the shrusoids. In most 
cases thej' did not appear to be intracellular, although in rare instances mono- 

* All photomicrographs by Mr. B. D. Varian, Department of Anatom}', School of hledi- 
cine, TJniversit}' of Pcnns 3 ’lvania. 


Plate 2 

Fig. VII. Section from IS-da}' chick embryo liver five days after intravenous injection 
of A-27 tubercle bacilli. Note marked perivascular infiltrations. Bacilli sparse. See 
test. (X 330) 

Fig. VIII. Section from 20-day cluck embryo liver. A small lesion is seen bulging into 
the vessel from which it apparently took origin. Section made ton days after injection 
of A-27 tubercle b.acilli intr.avenously. Bacilli plentiful in large clumps and singly. 
(X 360) 

Fjg, IX, Part of a large elliptical lesion in a 20-day chick embryo liver ten d.ays after 
intravenous injection of A-27 tubercle b.acilli. Degenerating liver cells are seen at left 
margin. See text for discussion of liistology. (X 6S0) 
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nuclears were seeBi which contained one or more bacilli. No changes in the 
histological appearance of the liver were noted. 

Five days after inoculation e^ddence of infection was well marked. Peri- 
vascular infiltrations were regulai-ly present (figure ^^I). These perivascular 
infiltrations were composed chiefly of granuloc5des but a few large mononuclear 
cells were also seen. At this stage the mononuclears were chie^ at the pe- 
riphery of the lesions. Bacilli were still sparse but could ahva3's be found in and 
near the lesions under high magnification. Although occasionally’’ intracellular 
the bacilli seemed to be chiefly extracellular. Sections prepai’ed from embryos 
seven day^s after hifection were unsatisfactory teclmicallj’^ aird it is not possible to 
derive any accurate information from them. 

On the tenth daj" after infectiorr the perivascular irrfiltratiorrs had taken on rrew 
characteristics. Bacilli were alway^s plentiful within the lesions beurg readily 
visible as clumps and groups of various sizes, even rurder low magnification. 
The lesions vai'ied considerablj' in size but the structure of all was essentially 
the same. Figure VIII shows a relatively' small lesion which bulged into the 
vessel from wliich it took origirr. Small packets of bacilli were present. ]\Ian.v 
were intracellular. Figure IX shows part of a very large elliptical lesion. 
Aroimd such large lesions there was peripheral condensation of cells to form a sort 
of “p5'’ogeJiic membrane” or limiting wall. These peripheral cells, probably de- 
rived from the connective tissue of the liver, never contairred bacilli. At this 
stage the central part of the lesions consisted chiefly of mononuclear cells. These 
mononuclears frequentlj' contained numbers of bacilh bvrt extracellular bacilli 
and clumps were also plentiful. Outside the cerrtral area of the lesions, but 
withm the peripheral connective tissue condensation, there was a zone contauiing 
principally eosinophils although mononuclears were mixed in among them. 

A higher power ^’iew of the central area of such a lesion (figure X) reveals the 
character of the mononuclears more clearlj’’. Many', if not all, seemed to ha\'e 
a faintly' reticular cy'toplasra. It is quite probable that they' represent y'oung 
epithelioid cells. 

VTiile these liver lesions were developing, splenic lesions were also produced. 
As already' pointed out, most spleens show gross nodules as well as microscopic 
lesions by' the eighth day'. Due to the relatively' complex histology' of the 
spleen and its extreme vascularity', the early' stages of developing lesions are 
not as easily' seen as is the case with liver lesions. After ten day's the splenic 
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Fig. X. High power view of central area of a large lesion in a 20-day chick embryo liver 
ten days after intravenous injection of .•\.-27 tubercle bacilli. The character of the large 
mononucle.ar cells is apparent. Intracellular clumps of bacilli are plentiful. (X 970) 

Fig. XI. Margin of a giant lesion in 20-day chick embryo spleen ten days after intra- 
venous injection of A-27 tubercle b.acilli. In the photogr.aph the centnal red staining ne- 
crotic area appears solid black. (X 330) 

Fig. XII. High power view of margimil giant cells of a splenic lesion in a chick emryo on 
the twentietii d.ay of incubation, ten d.ays after intravenous injection of A-27 tubercle 
bacilli. (X CSO) 
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lesions fre(\uently atiain a soinewhal more advaueed eliavaeter than is usual in 
the liver. 'J'he margin of a giant le.sion in the spleen on the tenth day after in- 
fection is shown) in figure XI. The centre of the lesion, in various early stages 
of necrosis, took a nearly uniform dark red stain. M the margins of the area 
was a zone of nuclei showing jiykno.MS and loss of cytoplasm. Further out from 
the centre, intact eosinojdiilic polymorphonnelears and monoeulears were 
found, while at the periphery was a margin of .syncytial giant cells. 

Figure XII gives a high pow'or view of the marginal giant cells. In these 
large splenic lesions bacilli were constantly pre.sent but never plentiful. ^lany 
sue!) lesions have Iieen studied. Sometimes a single spleen is studded with 
them (figure I, grou]) 3). It seems po.s.siblc that the necrosis that occurs is 
dependent upon vascular interference by the very size of the lesion rather than 

T.MtLE 1 

QitaiidMirc spleen culltires 

Emliryos infected intravenously on the tenth day with 200,000 .\.-27 bacilli 
3 days after infection: 

Embryo .«> I — ^200 bacilli in spleen 
Embryo ,<>2 — 300 bacilli in spleen 


5 days after infection: 

Embryo ?t’3 — 60,000 bacilli in spleen 
Embryo .V4 — 5,000 bacilli in spleen 


7 daj's after infection: 

Embryo ?s5 — 4,000 bacilli in spleen 
Embryo .VO — 90,000 b.acilli in spleen 


10 days after infection: 

Embryo ?t'7 — 100,000 bacilli in spleen 
Embryo ,<;S — 50,000 bacilli in spleen 


upon the mechanisms usually produemg necrosis at the centre of early tuber- 
culous lesions. Studies are in progress concerning the effects of initial and later 
doses of tuberculin upon the chick embryo. There has been no definitive con- 
clusion reached but there has been no evidence suggestive of the production of 
sensitization. 

Within the lunits of the incubation period of the embryo, this is as far as one 
can cai-iy the stud 3 " of the pathogenesis of these lesions. The sections shown in 
the photomicrographs are tj^pical of results repeatedly produced in eight sepa- 
rate experiments bj”^ similar doses of the same strain of tubercle bacilli. 

4 

Fias. XIII and XIV. Low power \'icws of sections of chick embryo livers ten days 
after the intr.avenous injection of 350,000 A-27 tubercle bacilli. Arrows mark the lesions. 
These two sections represent the lightest (XIII) and the heaviest (Xlt’') infection encoun- 
tered in a group of 13 survivors. (X 36) 
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These sections give ample evidence of the rapid multiplication of bacilli vnthin 
the tissues. Quantitative bacterial counts made from infected sjdccns, while 
showing wide variation by the technique used, likewise gave evidence of the 
rapid multiplication of bacilli (table 1). The.«e counts were made by removing 
the entire spleen asepticaliy luui suspending it in a knowai ^•olume of saline by 
prolonged trituration. Serial dilutions of the suspension of splenic tissue were 
then prepared and 0.3 cc. units of each suspension were plated on slants of the 
special media. Mter three weeks’ incubation, colony counts were made and 
indicated the number of viable bacilli present in the spleen. The spleens were 
not weighed and no statement can be made from the data as to the bacilli present 
per unit weight of tissue. However, the rapid increase with the passage of time 
is clear. 

Further evidence of the continued multiplication of the organisms was ob- 
tained by successful serial jiassagc of A-27 tubercle bacilli through five genera- 
tions of chick embiyos by intravenous and j’olk-sac routes of inoculation. In 
each instance, e.\'cept for the primary inoculum, the spleen was used as the source 
of infection. 

Trials with avian bacilli (avian-36), although limited to a single small c.vperi- 
ment, revealed the bacilli to be chiefl}’ intracellular. This difference in response 
to human and avian bacilli has been previously noted in membrane-surface 
experiments by Moore (1) and others (3). 

tJSE OF THE METHOD IN TESTING COMPOUNDS FOR BACTERIOSTATIC EFFECTS 

Inasmuch as a fairly' uniform and predictable degree of mfection can be pro- 
duced, the method has been used in testing the bacteriostatic effects of several 
compounds including diarainodiphen}-! sulfone and two new meth}’’! derii’atives, 
promin, diasone, furacin (5-nitro-2 furaldehj^de semicarbazone) and stiepto- 
mjmin. Onlj’' stieptomycin has given clear-cut evidence of inhibiting infection 
under the conditions of these experiments. With the exception of promin and 
streptomycin, the compounds were found to be so toxic as to preclude the use 
of reasonably large doses. Blood levels averaging higher than 6 mg. per 100 
cc. were not obtained with the promin ndthin the tolerated doses. The rel- 
ative toxicity of various compounds for chick embryos pai'allels quite closely 
the toxicity for other animals. Detailed to.xicity figures for the above com- 
pounds, except streptomycin, have been previously published (5). Streptomy- 
cin proved to be of ver}’' low to.xicitj’^ for the erabiyo. No increase in mortalit}'^ 
over that of controls resulted from administering 2 mg. (2,000 u) on the twelth, 
fourteenth, si.xteenth and eighteenth daj>’s of the incubation period. The com- 
pound was administered by dropping a saline solution on the exposed chorio- 


Platc 5 

Figs. XV and XVI. Low power views of sections of chick embryo livers ten days after 
the intravenous injection of 350,000 A-27 tubercle bacilli followed by treatment with strep- 
tomycin applied to the e.vposed chorio-allantoic membrane. There were no lesions. See 
text. (X 36) 




i 


HF,XUY !•'. liKK AND ADItAM 11. STAYITSKY 


27() 

allantoic inombranc. Sustained blood levels of from G to 12 units ])or 100 ec. of 
blood were obtained witii this dose. 

Infection by the intravenous route with subsequent administration of the 
comiiound to be tested either by yolk-sac injection or by application to the 
membrane surface recpiires that the compound in question be delivered to the 
site of infection in the tis.sues via the blood. The choice of the membrane route 
or the yolk-sac route for administration of comjiounds depends upon the char- 
acteristics of the compound being used (5). 

Table 2 outlines in condensed form one exjicrimcnt in which strcjitomycin 
was used; IS embryos, of twelve days’ incubation age, were infected intrave- 


TABLE 2 

Effect of streptomycin 

12-day embryos— .V -27 bacilli 
Hose of bacilli appro.ximatoly 350,000 


Tabic of survivors 


Ehiisvo Agr It; 0.\YS, 

I n 

i.i 

1 If. 

IS 

20 

Group 1— Controls 

IS 

IC 

IG 

IG 

14 ■ 

Group 2 — 0.05 cc. saline intraven- ! 
ouslv 

24 

19 

IS 

IS 

IS 

Group 3— Bacilli intravenously in 
0.05 cc 

. IS 

13 

! 

13 

13 

13 

Group 4 — Ditto plus 2,000 u strep- 
tomycin on membrane, stat and 
two, four, and six days 

IS 

12 

12 

12 

12 


Of group 3 embryos, all but one sbowed: Multiple lesions (aver. 10 per section) 


Of group 4 embryos, all but one showed; No lesions, no bacilli 
One exception showed 20 lesions and many bacilli. 


nously with a suspension of A-27 tubercle bacilli slioum to contain appro.vimately 
350,000 infectious particles in each 0.05 cc. (group 3). To another group of IS 
embryos similarly infected ttith the same suspension, streptomycin was given 
bj"^ the membrane-surface route immediateh’’ after the mtravenous inoculation. 
The dose of 2 mg. (2,000 u) tvas contained in 0.3 cc, of physiological saline. An 
equal dose was also given to this group bj' the same route on the fourteenth, 
sixteenth and eighteenth days (group 4). 

Last, a fifth group of IS, infected in the same way, received the streptomycin 
plus a dose of 15 mg. of promin at the time of inoculation (not hicluded 
in table 2). 

On the twentieth day of incubation all the embryos were harvested and the 
livers and spleens were removed for examination. Figure I is a photograph 
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showing the relative size and appearance of the spleens in the untreated infected 
group 3 as compared with the |spleens of group 4 which received streptomycin 
and group 5 which received streptomycin plus promin. Those spleens from 
groups 3 and 4 shoving the greatest degree of gross evidence of infection had 
been taken for sample sections before this photograph was made and thus could 
not be included. The sample sections revealed such a clear-cut result that the 
remaining livers and spleens were then sectioned. 

Because of the uniformity of distribution of lesions in the liver the sections 
from this organ were used for histological comparisons betiveen the groups. 
Sections approximately through the middle of the right lobe were prepared. 
The number of lesions in each liver at this location was determined. No dif- 
ference was discernible between the livers from embryos receiving streptomycin 
alone as compared to those receiving streptomycin plus promin and the latter 
^oup has not been included in table 2. The additional toxicity of the promin 
resulted in the death of ail but 4 embryos in the group. 

The liver sections from the infected but untreated embrjms revealed an average 
of 10 lesions per section. AU these lesions were loaded with bacilli. The spleens 
were heavily infected. In tliis group with 13 survivors there was one embryo 
that showed no evidence of iofection in liver or spleen, a result verj’^ probably 
due to a faulty intravenous inoculation. 

Liver and spleen sections from the group infected and treated vith strepto- 
mycin revealed, mth a single exception, no lesions and no bacilli. One embiyo 
revealed heavy infection in both liver and spleen. Why this one embryo of 13 
survivors escaped the suppresave effect of the streptomycin is not apparent. 

No stains were made for non-acid-fast forms of bacilli. 

Figures XIII and XIV show low power views of liver from 2 embrjms in group 
3. The arrows point to lesions containing swarms of bacilli. Figures XY and 
XVI are of livers from the group receiving streptomycin. No lesions are present. 

Cultures made from the spleens of both the treated and the imtreated groups 
were imiformly positive although the spleens from the treated group revealed no 
histological evidence of infection , with the single exception already noted. These 
cultures were not prepared quantitatively and it is not possible to state the 
comparative number of organisms in the treated versus the untreated tissues. 

DISCUSSION 

Tlie use of the word “tubercle” has been avoided in the presentation of tliis 
material. In the literature dealing uith tuberculous infection of the chorio-al- 
lantoic membrane the word is freelj’-used to describe the nodular infiltrations of 
cells produced in the mesenebjune of the membrane. There can be little ob- 
jection provided the use of the word under such circumstances is clearly defmed. 

Burnett (9) has discussed the rather nonspecific response of chick embiyms to 
various irritants. Pandit (12) reported on the histological lesions produced in 
the membrane by different bacteria, by alumina'gel and by other foreign sub- 
stances. ]h our laboratorj’- the intentional inoculation of the membrane with 
a mold has produced a Mstological picture nearly indistinguishable from that pro- 
duced by inoculation with human tubercle bacilli except, of course, for the 
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absence of bacilli in the lesions. This nonspecificity of response on the part of the 
embryonic membrane tissue should be kept in mind when tubercles are discussed. 

Likewise caution should be observed in the iuterpretation of the term caseation 
or "caseation necrosis.” These tenns are in use as desci’iptive of the central 
necrosis occurring in the lesions produced in the membrane by tubercle bacilli. 
As pointed out in a pre\dous section of this paper, necrosis has been encountered 
in the spleens of infected embryos. It has seemed to us that tlfis has been as- 
sociated "ndth circulatory derangement and, indeed, swarms of erj’throc5’te nuclei 
are usually seen in such areas of necrosis both in spleens and in membrane lesions. 
If the term “caseation necrosis” implies the response of tuberculin-sensitized 
tissue there is at least no factual evidence to support it in the embrj’o. If it 
simply implies necrosis from other causes it is certain^’- permissible. 

We have no evidence as to the specificity or lack of specificity of the leaons 
produced by the intravenous inoculation of tubercle bacilli. The important 
fact is that the tubercle bacilli of the strain used do produce an easily recognized 
type of Iiistological response and that one chemical substance, streptomj’cin, was 
able to prevent the development of the infection. Further studies concerned 
with the possible presence of non-acid-fast forms of bacilli, quantitative bacterial 
tissue cultures and the fate of the infection in embrjms carried be3'’ond the in- 
cubation period are suggested bj' the results obtained. 

Previous chick embryo tests for the tuberculostatic effects of various 
substances have been confined to implantation of bacilli upon the exposed chorio- 
allantoic membrane and the concomitant or subsequent application of the sub- 
stance to be tested to the same area. It is believed that the method here pre- 
sented offers certain advantages in that the substances tested and the inoculum 
of bacilli are completely sepai’ated and the compound must therefore reach the 
site of developing infection via the blood-stream. Also, bj’- the method described, 
infection is produced vdthm the liAong parenchjTnatous organs. It is ob\'ious 
that embrji-onic tissue is not adult tissue and that such a method does not re- 
place the necessity for testing promising compounds in other animals. However, 
with the use of this method, testing is accomplished imder the conditions imposed 
bj' living organs ndth intact cell barriers and enzyme S 3 ’'steras. 

In so far as has been determined, the chick embryo does not produce antibodies 
during the incubation period and therefore one variable present in more mature 
tissue is absent in the embr3m. 

Chick emblems are relatively inexpensive. A large number of infected in- 
dividuals can be handled and kept in a small space. From the date of inocu- 
lation to the finished histological sections requires a time interval of less than 
three weeks if proper facilities are available. For all the above reasons it is 
believed that the method here reported offers a technique of potential value as a 
screening procedure in chemotherapeutic research. 

SUMMAKT 

Intravenous inoculation of chick embr3’'os with a human strain of tubercle 
bacilli (A- 27 ) results in the prompt establishment of infection within the paren- 
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chymatous organs. The histological picture produced has been presented. With 
proper dosage of bacilli the uniformity of distribution of lesions ■within the liver 
makes possible quantitative evaluation of the degree of infection in any given 
group of embryos. This method may serve as a screening procedure in chemo- 
therapeutic research. The validity of the method was sustained in trials "with 
streptomycin which was found to prevent the development of histological e-vd- 
dence of infection. Despite the absence of \dsible bacilh or histological response 
in streptomycin-treated embryos, ■viable bacilh were recovered from the organs 
in large numbers by cultural methods. 

SUMARIO 

La inyeccidn intravenosa de los embriones de polio con una cepa de bacilos 
humanos (A-27) da por resultado el rdpido establecimiento de la infeccidn en 
los drganos parenquimatosos. Describese el cuadro histoldgico evocado. Con 
una dosis apropiada de bacilos, la distribucidn uniforme de las lesiones intra- 
hepdticas permite la avaluacidn cuantitativa de la intensidad de la infeccidn 
en cualquier grupo dado de embriones. Esta tdcnica puede servir para la 
eliminacidn en la investigacidn quimioterapdutica. La validez de la misma 
quedd comprobada en las pruebas ejecutadas con estreptomicina la cual, segiin 
se observd, impidid la aparicidn de signos histoldgicos de infeccidn. A pesar de 
la ausencia de bacilos ■visibles o de respuesta histoldgica en los embriones tratados 
con estreptomicina, se obtirvieron grandes cantidades de bacilos ■viables de los 
drganos por medio de las tdcnicas de cultivo. 
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EFFECT OF STREPTOMYCm ON THE TUBERCLE BACILLUSi-^ 

The Use of Dubos’ and Other Media in Tests for Streptomycin Sensitivity 
EMANUEL WOLINSKY and WILLIAM STEENKEN, Jr. 

This study was undertaken to compare the different methods of performing 
streptomycin sensiti\dt 5 ’’ tests, and especially to evaluate the usefulness of the 
new liquid medium of Dubos (7, 8). 

The in vitro inhibition of grovdh of the tubercle bacillus by streptomycin was 
first described by Schatz, Bugie, and Waksman (1), and has since been studied 
by Waksman and his coworkers (2, 3), Youmans (4), Smith and McClosky (5), 
and Emmart (6). The sensithdty of several strains of tubercle bacilli, as 
determined in or on various tyqjes of fluid synthetic media, has been reported 
by these authors to be from 0.2 imits of streptomycin per cc. of medium for 
partial inhibition of growth, to 1.5 imits per cc. for complete inhibition. 

Materials and methods: The sensitimty tests were performed by three methods: 
(I) surface growth on sjmthetic medium; (S) deep-seated growth in synthetic 
medium; (S) in Dubos’ liquid medium. The effects of streptomycin on the 
virulent human strain, H37 Rv only, will be considered in this paper. Proskauer 
and Beck’s fluid sjmthetic medium at pH 7.2 to 7.4 was used. The Dubos 
medium was made up as described by Dubos and Davis (7), and dispensed in 
5 cc. amounts in test tubes. The streptomycin® was in the form of the hydro- 
chloride. The organisms to be tested in Dubos’ medium were first transferred 
from fluid synthetic or solid media by triturating vath a platinum spade a small 
amoimt of growth on the side of the tube containing Dubos’ medium. The 
organisms grew homogeneously, and thereafter could be carried by serial transfer 
in Dubos’ medium. With large inocula, growth of H37 Rv could usually be 
detected in three days, vdth maximum turbidity in ten to twelve days. After 
several transfers in Dubos’ medium, growth was sufliciently smooth and diffuse, 
after shaking the tube, to give reliable turbidimetric readings in a photoelectric 
colorimeter. 

Sensitivity tests by surface growth on synthetic medium: Twenty cc. of Proskauer 
and Beck’s fluid sjmthetic medium were dispensed in flat, 100 cc. bottles and 
autoclaved at 10 lbs. pressure for twenty minutes. Streptomycin was added 
to give concentrations of 0.05, 0.2, 0.4, 0.6, 0.8, and 1.0 micrograms^ per cc. 
Each concentration, as w'ell as the control medium without the drug, was repre- 
sented by three bottles. A 10 by 10 mm. loopful of H37 Rv microorganisms from 

* From the Research and Clinical Laboratory, Trudeau Sanatorium, Trudeau, New York. 

* Brief mention of some of this work was made in the discussion of Feldman and TTin - 
shaw’s paper on streptomycin treatment of experimental tuberculosis, presented at the 42nd 
annual meeting of the National Tuberculosis Association, Buffalo, New York, June 12, 1946. 

’ Streptomycin hydrochloride, lot 165, was kindly supplied by Merck and Company 
through the courtesy of Doctors Carlisle and Robertson. 

* The newer quantitiative expression of streptomycin is by weight of pure streptomycin 
base. One microgram is equivalent to one S unit. 

2S1 
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an active^ gromng pellicle on synthetic medium was floated on the surface of 
the medium in each bottle. Comparison of the surface groivth was made by 
visual estimation, and measurement of the size of the pellicle, at various intervals 
of incubation. After twentj^-one da 3 fs the organisms were harvested by filtering 
on silk. They were then removed from the silk, and dried and weighed in 
porcelain crucibles. The pellicle measurements proved to be grossly inaccurate 
and difficult to evaluate because of the tendency of the pellicle to disperse, and 
at times to grow verj’- dense in certain areas. 



Chart 1 

Note: One S unit of streptomycin (pure base) is equivalent to one miorogram. 

Chart 1 shows the weights of surface g^o^vth obtained; each bar represents 
the combined weights of groviihs from three bottles. One 10 by 10 mm. loopful 
transferred a pellicle of about 2 to 4 mg. dr 3 ’- weight of microorganisms. The 
control bottles gave a growth of 250 mg. Streptomycin in concentration of 
0.05 micrograms per cc. reduced this grow’th to 41.7 mg., 0.2 micrograms per cc. 
allowed only 7.6 mg. of growth, and 0.4 to 1.0 micrograms per cc. gave a han^est 
of 1.5 to 2.8 mg., which represents complete inhibition of growth. 

Sensiiiviiy tests hy deep-seated growth in synthetic medium: Youmans and his 
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coworkers (4, 9) have been using this method to test the streptomycin Eensiti\’it3'' 
and acquired resistance of tubercle bacilli. He reported that, using an inoculum 
of 0.1 mg. and an incubation time of fourteen days, 0.19 to 0.78 xmits of strepto- 
mycin per cc. inhibited the growth of H37 Rv; 0.78 imits per cc., according to 
Youmans, was also able to completely inhibit inocula of 0.5 mg. and 1.0 mg. 

Proskauer and Beck’s fluid synthetic medium was dispensed in 10 cc. amounts 
in 20 by 150 mm. test tubes and autoclaved at 10 lbs. pressure for twent}’’ minutes. 
Enough streptomj’^cin was then added to give concentrations of 0.05 to 2.0 
micrograms per cc. In each series, there were five control tubes vithout strepto- 
mycin and three tubes for each concentration of the drug. A suspension of 
organisms to be inoculated was prepared b}’’ triturating a rapidlj' growing 
pellicle in a mortar vith a small amount of saline (10). A known volume of 
this suspension was then evaporated on a weighed watch glass and the number 
of mg. dry weight of microorganisms per cc. determined. Into each tube a 
known weight of organisms was pipetted. The tubes were then sealed with 
paraffin, and a small air hole was probed through the paraffin plugs. The 
tubes were incubated at 37'’C. 

The results were quite irregular. On two occasions, once with an inoculum 
of 0.1 mg. and once A\’ith 0.15 mg. for each tube, none of the controls showed 
any growth. Often, there was growdli in onlj' one or two of the three tubes at 
a given concentration of streptomycin. Growth was usually first e'vident in 
the control tubes in five days, and reached a maximum in sixteen days. Tlie 
organisms grew in the form of small, discrete clumps at the bottom of the lube. 
After a variable time, if grovdh continued to progress, a surface pellicle would 
form. 

The results of a typical experiment are shovn in table 1, Tlio inoculum was 
0.2 mg. of H37 Rv m each tube. After si.xtcen days of incubation, a concen- 
tration of 0.4 micrograms of streptomycin per cc. was sufficient to inhibit growth, 
but, as the incubation time increased, tubes containing higher concentrations of 
streptomycin began to show gro^rth. Tims, after twenty-two days, O.S micro- 
grams per cc. was necessary' for inhibition, and after thirty-eight days, one out 
of three tubes containing 1.0 microgram per cc. showed growth. .-Hter thirty'- 
cight days and up to fifty-five day's of incubation, none of the tubes showed 
initial growth. 

Scnsittvitij Icsls m Duhos’ medium: Enough streptomycin was added to tulxjs 
containing Dubos’ medium to give concentrations of 0.05, 0.1, 0.2, 0.4, O.G, O.S 
and 1.0 micrograms per cc., and each lube, as well as a control tulK: vithout 
strcptomy'cin, was inoculated with 0.1 cc. of a growing culture (eight to ten 
days old) of H37 Rv microorganisms in Eubos' medium. 'HiC final volume in 
each tube was 5 cc. Growth was estimated by vi.'^ial tiubidity at inten'.al? 
after incubation at 37'’C. Resull.*: arc pre.ccntod in tabic 2. 

From t.able 2 it will be noted that growth was fir.'-t obaTved in t’jo ccnlrol 
tube and the tulx> containing 0.05 microgr.ams jkt cc. in three d.ay>'. re.-’.rhing a 
maximum in about twelve days. With 0.1 microgr.nn. tl.crr '.v.n.'; very' e’iejit 
turbidity noted in four d.ay.s. The turbidity remained inir.irnal until liic fou:- 
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teenth day, after which it showed progressive increase up to twenty days. 
With 0.2 micrograms, turbidity was first noted on the fourteenth day, and it 
did not show progressive increase until the twentieth da3^ The tube containing 
0.4 micrograms remained clear for twent}’^ days, then showed a rapidly mcrea^g 

TABLE 1 


Effect of streptomycin on growth of nS7 Rv: Deep-seated growth in Proskamr and Bceh'sfivid 
synthetic medium at pH 7. S: Inoculum 0. S mg. 


STREPTOUrVON 

X2f UICSOGlUatS 
PJES CC. 

TtniE NUICQEE 

BAYS or mCBBATlOS AT 37“ C, 

5 

16 

22 

3S 

ss 


1 

-f 

4-f 

4-f 

4-f 

4-f 


2 

+ 

44- 

4-f 

4-f 

4+ 

0 (controls) 

3 

+ 

4-f 

4-f 

4-f 

4+ 


4 

+ 

4+ 

4-f 

4-f 

4-f 


5 

0 

4-f 

4-f 

4-f 

4+ 


1 

-h 

4+ 

4-f 

4-f 

4-f 


2 

+ 

4-f 

4-f 

4+ 

4-f 


3 

0 

3-f 

4-f 

4-f 

4-f 


1 

0 

-f 

2-f 

4+ 

4-f 

0.2 

2 

0 

-f 

2-}* 

4-f 

4f 


3 i 

i 

0 

. 0 

-f 

4-f 

4-f 


1 

0 

0 

-f 

3+ 

4+ 

0.4 

2 

0 

0 

-f 

3+ 

4-f 


3 

0 

0 


3-f 

4f 


1 

0 

0 

“f* 

2-f 

2+ 

0.6 

2 

0 

0 

•f 

2-f 

2-f 


3 

0 

0 

-f 

3-i* 

3+ 


1 

0 . 

* 0 

0 

2-f 

8f 

0.8 

2 

0 

0 

0 

“f* 

2f 


3 

0 

0 

0 

■f 

2f 


1 

0 

0 

0 

-f 

•f 

1.0 

2 

0 

0 

0 

0 

i 


3 

0 

0 

0 

0 

-f 


1 

0 

0 

0 

0 


1.5 

2 

0 

0 

0 

0 

0 


3 

0 

0 

0 

0 



0 •=■ no growth; + ■= very slight growth; 4-}- «• maximum growth. 


turbidity up to twenty-eight daj's. Tubes tvith O.G microgr.aros per cc. showd 
complete inhibition of growth of the organisms within the period of obsorv'ation, 
twenty-eight daj's. 

Tlie effect of streptomycin on 1137 Rv microorganisms grown in Dubos’ medium 
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call be sboim more accuratcli’’ and graphically if groiidh turbidity is measured 
in the Klett-Summerson photoelectric colorimeter, using the following procedure: 
To tubes containing 10 cc. of Dubos’ liquid medium, various amounts of strepto- 
mycin AYcre added to giA'^e concentrations of 0.05 to 1.0 micrograms per cc. A 
control tube AAithout the drug AA-as mcluded. The tubes AAorc inoculated Avith 
0.1 cc. of an acth’cb'’ groAATng si.v-day culture of H37 Rv in Dubos’ medium, and 
the contents of each tube distributed in 5 cc. amounts into tAA’o Klett tubes, 
giA-ing duplicate cultures for each concentration of streptomj'cia. The inoculum 
for each Klett tube Avas calculated to be 0.001 mg. drj"- Aveight of H37 Ra’^, or 
about three million organisms. Using the number 54 green filter, colorimeter 
readings for each tube Avere made immediatety upon inoculation, and at one- or 
tAVO-day interYals during incubation. Tlie tubes AA'ere plugged Avith lightly 
paraffined cotton containing a small air hole. 

One or tAA'o tubes of plain Dubos medium Avere included in each series. The 
colorimeter Avas first brought to zero AAnth the plain medium, then each inoculated 


TABLE 2 

Effect of streptomycin on growth of HS7 Rv in Dubos' liquid medium at pH 7,1 


STEXPTOUYCIX 

DAYS or IKCODATION AT 37“ C. 

PEICC. 

3 


s 

7 

11 

14 

17 

20 

23 

2S 

0 (control) 

+ 

2+ 

2-b 

3-1- 

1 

4-f 

4-1- 

4-1- 

4-f 

i 

4-f 

4-f 

0.05 

+ 

2-1- 

2-f 

3-1- 

4+ 

4-1- 

4-1- 

4-f 

4-f 

4-f 

0.1 

0 

+ 

+ 

-f 

-f 

2-1- 

3-b 

4-f 

4-f 

4-f 

0.2 

0 

0 

0 

0 

0 

+ 

-1- 

2-f 

3-f 

4-f 

0.4 

0 

0 

0 

0 

0 

0 

0 

0 

2-f 

3-f 

0.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 = no groTvth; -f = verj' slight turbidity; 4-(- = maximum turbidity. 


tube Avas read in turn against tliis control. To conA'ert the colorimeter reading 
to Aveight of organisms in mg. per cc., the reading Avas multiplied by the factor, 
0.004, AA'hich AA’as derived as folIoAA-s: 0.2 cc. of an actively groAving culture of 
H37 Ra' microorganisms in Dubos’ medium Avas inoculated into 45 cc. of Dubos’ 
medium in a flask. After nine days of incubation at 37° C., a turbidimetric 
reading Avas made in the Iflett-Summerson colorimeter, Avhich gave a dial reading 
of 52. Exaetty 15 cc. of this culture Avas passed through a pretdously Aveighed 
sintered glass, ultra fine, bacteriological filter, through Avhich tubercle bacilli 
could not pass. The organisms AA'ere Avashed seA^eral times AAith distilled Avater, 
and dried to constant AYeight. For example, 3.6 mg. dry Aveight of microorgan- 
isms Avere obtained in this Avay from the 15 cc. of medium, or 0.24 mg. per cc.; 
0.24 dmded by the dial reading, 52, gave the factor of 0.0046. The average of 
seA'eral such determinations A\'as 0.004. 

The results of a typical experiment are presented in chart 2. 

In chart 2 the dial readings of the Kletf^Summerson colorimeter, and the 
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calculated Tireights of organisms for each reading, are plotted against the time 
of incubation in days. Each point represents the average reading of the two 
tubes. It may be seen that the control tubes showed evidence of increasing 
turbidity bj’- the second day. From the second to the sixth day tliere was a 
period of rapid logarithmic grovi;h, followed b3’’ a ten-daj’' period of less rapid 
logarithmic growth. Streptomycin in concentration of 0.1 microgram per cc. 
produced noticeable inhibition of growth for twelve dej's, after which the inhib- 
itorj’- action -was broken through, and the growth curve ascended rapidly. 



CnABT 2 

Note: One S unit of stroptomyein (pure base) is equivalent to one microgram. 

With 0.2 micrograms per cc., tlicrc was no evndcncc of growth for seventeen 
days, then the appearance of growth turbidity, which increased rapidl.v to Uw 
twenty-first da\’. Streptomycin in concentrations of 0.3 microgranvs per cc. 
and higher produced complete inhibition of growth for twentj'-one days. 

DISCCS.SIO.V 

Tlic foregoing results indicate that appro.ximatclj' the same conrentratinn of 
rtrcptonnxin is ncccs.«ary to inhibit the growtii of 1137 Rv, whether te.^h d in 
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Dubos’ medium, in Proskauer and Beck’s synthetic medium by surface growth, 
or in Proskauer and Beck’s medium by subsurface gro^vth, proAuded the pH of 
the medium is kept between 7.1 and 7.4. It is obvious that the time of incuba- 
tion is an important consideration, as the longer one waits before taking the 
final reading, the more streptomycin will be recorded as the inhibiting concen- 
tration. It is suggested that the period of observation of growth of the sen- 
sitivity tests be limited to a few days over the time necessary for maximum 
growth of the controls without the antibiotic agent. In any case, the incubation 
time and the pH of the medium should alwa 3 '^s be mentioned when recording 
the sensitivity of an organism. 

Of the three methods presented, the one which makes use of the Dubos medium 
is by far the best for streptomycin sensitivity tests of tubercle bacilli, in that 
it is more rapid and less cumberson than the other methods. Other antibiotic 
agents may be tested just as readity, provided they are not inhibited by anj’- of 
the constituents of the medium. Testing bj’' surface growth on synthetic 
medium is umweldy. If the pellicle tends to disperse, measurement is inaccurate. 
The more reliable method of weighing the resulting growth after a fixed period 
of observation is a delicate and time-consuming operation. Deep-seated growth 
in Proskauer and Beck’s sjmthetic medium has proved to be highly unpredictable 
in our hands, when compared with the Dubos medium method. 

Using comparable inocula (attained by using 0.1 cc. of Dubos’ medium cul- 
tures of about the same age and turbidity), essentialty the same results for sen- 
ativity of H37 Rv to streptom 3 '-cin in Dubos’ medium were obtained on four 
different trials. It is more rapid than the other methods, the end points are 
distinct, the results fairly constant and the effect of the drug on the growth of 
the organism can be studied quantitatively by turbidimetric measurements in 
the Klett-Summerson photoelectric colorimeter. A definite idea of the sen- 
sitivity of an organism may be obtained in four or five da 3 '^s, as increasing 
turbidity can be noted b 3 r this time. Final readings may be made in fourteen 
to twenty days. 


smraiARY 

1. The effect of streptomycin on the gro-wth of the human type of tubercle 
bacillus, H37 Rv, was tested b 3 '' three different methods. 

2. The method utilizing the new liquid medium of Dubos was foimd to be the 
most satisfactoiy. 

3. Streptomycin in concentration of 0.05 micrograms per cc. was found to 
inhibit gro^\'th of H37 Rv slightl 3 q 0.2 micrograms per cc. to inhibit growth 
markedty, and 0.4 micrograms per cc. to inhibit grondh completely, with an 
incubation time of sixteen to twenty da 3 ’’s in media at pH 7.1 to 7.4. 

SOMARIO 

1. El efecto de la estreptomicina sobre el crccimiento del tipo Immano del 
bacilo tuberculoso H37Rv, fu6 comprobado con tres t4cnicas distintas. 

2. La tdcnica que resultd mds satisfactoria fud la quc utiliza el nuevo medio 
liquido de Dubos. 
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3. La estreptomicina a la concentraci6n dc 0.05 inicrogramos por cc. inliibid 
levement e el crecimiento del H37Rv, a razdn de 0.2 microgramos por cc. lo inhibid 
decididamente y a razdn do 0.4 microgramos por cc. lo inliibid completameute 
con un tiempo de incubacidn de doce a veinte dlas en medios con un pH de 
7.1 a 7.4.- 
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1884-1946 

Dr. Paul jMcCaiii’s life touched so many other lives, his pi’ofessional skill brought 
healing to so many patients, his wisdom made his opinions so valuable to his 
colleagues, and his lovable disposition grappled so many friends to his soul with 
hoops of steel that it is hard to realize he is no longer with us m the flesh. The 
newspapers told the story of his untimely death, the result of a collision with a 
bus on the morning of November 25, 194G. Death struck with merciful swift- 
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ness, and it is probable that he was spared any suffering. He himself wnuld 
surely have chosen to go while in the full possession of his splendid mental facul- 
ties, and would have wanted to be useful to the very last. 

The bare outline of Paul McCain’s life is to be foimd in TF/io’s Who. He was 
bom in Due West, South Carolina, on June 26, 1884. He received his B.A. 
degree from Erskine College in 1906, and his IM.D. degree from the University 
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of Maiyland in 1911. In 1936 the University of North Cai’olina honored him 
vith the LL.D. degree. After a year’s internship at Bay View Hospital, Balti- 
more, and a two j^ears’ residenc 3 ' at Gajdord Farm Sanatorium, he came to the 
North Carolina Sanatorium as chief of medical service and assistant superinten- 
dent in 1914. Here he spent the rest of his life. In 1917 he married Sadie Lou 
jMcBraj^er, whose father was then superintendent of the Sanatorium, and in 
1924 he succeeded Doctor IMcBraj'er as superintendent. Li 1936 the Western 
North Carolina Sanatorium at Black Mountain, and in 1941 the Eastern Brandi 
at Wilson were added to his responsibility. 

The honors which have come to Doctor A'lcCain have come imsought, and 
bear testimon}'^ to his worth. He was a Diplomate of the American Board of 
Internal Medicine and a Fellow of the American College of Plysicians. hi 
1935 he was president of the Medical Society of the State of North Carolina. In 
his chosen field of tuberculosis he has been signallj’’ recognized, ha\Tng been 
president of both the Southern Tuberculosis Conference and the National Tuber- 
culosis Association. He has been a member of the Editorial Board of the Norl/i 
Carolina Medical Journal from its beginning in 1940, and was the first cliairman 
of the board. 

This outline does not tell of the man himself. jManj’^ times it has been said 
that if a vote were taken to select the best loved doctor in North Carolina, Paul 
McCain would be overwhelmingty chosen. Another measure of his worth is 
the fact that, during the thirty-two years he held public office, no one ever 
questioned his integrity, his ability or his judgment. 

Doctor McCain is survived b 3 ’- his nidow and four children, two of whom are 
following in his footsteps as disciples of the healing art. 


Wingate jM. .Johnson 
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W. A. D. Anderson: Synopsis of Pathology. Second Edition. Pp. 741 y with 
327 text illustrations and 15 color plates, C. F. Moshy Co., St. Louis, 1946. 

By DAVID A. WOOD 

In a strict sense this book of 741 pages is neither a sjmopsis nor a textbook. The 
author has brought forth a book with a tremendous amount of condensed in- 
formation which should be useful to general practitioners as a supplement to 
standard textbooks. It is a book, however, which in the opinion of the reviewer 
is unsuited for undergraduate students. Of necessity, the attempt to present 
pathology m a sjmopsis has in a number of instances resulted in not only sketchj'^ 
and incomplete, but dogmatic presentations. An example is seen in Chapter 
3 w'here emboUsm of tumor cells is discussed. It is stated that “embolism of 
tumor cells is one of the chief methods of which mahgnant tumors spread, with 
the formation of new or metastatic tumors in distant organs. Vein walls are 
more easity penetrated by invading tumor cells than are arteries. Hence tumor 
embolism is mainl}’’ venous, and spread is most frequently to liver and lungs.” 
In this chapter the importance of l 3 Tnph vessel permeation and embolism in 
carcinoma is completelj^ ignored. An uninformed reader would conclude from 
the sketchj'' presentation that the rule is for metastasis to occur by way of 
blood vessel dissemination. 

Dogmatism is appai'ent in the chapter on tuberculosis. On the other hand, 
the chapter on rickettsial and viral diseases is quite good, although short. 
Discussion of histoplasmosis, toxoplasmosis, and m^’^cotic infections is brief but 
good. Chapter 10 on chemical poisons deals with the subject quite super- 
ficialty. It omits almost completelj’’ any reference as to the mechanisms of 
action. The author fails to emphasize that it is absorbed poison which is of 
importance, and, therefore, it is paramount that portions of the liver and kidney, 
with other pertinent tissues, be collected along with stomach and gastric con- 
tents for toxicological examination. In discussing cj’^anide poisoning, no 
mention is made concerning the mechanism of action (interference with o.xi- 
dation), merelj’’ — “hj'drocyanic acid and cj’anides cause verj" rapid death, 
leaving diagnostic morphologic changes. The characteristic odor of peach 
kernel or bitter almonds assists in detecting the poison.” 

The subject of oncology is presented quite well. Tlie author adheres in places 
to the older histological classification, using such terms as undifferentiated sar- 
coma, small round cell sarcoma, large round cell sarcoma, mixed (poh'morphic) 
cell sarcoma, and spindle cell sarcoma. Teratoma of the mediastinum is not 
sixicifically mentioned. A broad definition of cyst is used to include “a cavity 
containmg fluid and surromuled by a definite wall. There is usually an epithe- 
lial lining.” lYith such a broad definition he includes as cysts those spaces which 

arise bj- outpouchings from bursae and tendon sheaths (c.g. ganglion).” 

As a whole. Chapter 13 on kidneys, urinary tract, and male genitalia is well 

291 



292 


BOOKS 


A\Tifcten. Possiblj’- greater emphasis should be placed on the fact that lipoid 
nephrosis is a degenerative phase of latent glomerulonephritis. In discussing 
maligiiant renal tumors, the author states that there are two main types, (1) 
“renal carcinoma or hj^pemephroma (Grawitz tumor)” and (S) “embryonal 
adenosarcoma (Wilms’ tumor).” He regards hypernephromata as simplj’^ renal 
carcinomata, but does discuss brief!}' the histogenetic aspects of possible adrenal 
rest origm for some. Accordingly, he considers the clinical behavior of hy- 
pernephromata and renal carcmomata as similar. 

Discussion of IMikulicz’s sjaidrome offers another e.x'ample of dogmatic pres- 
entation — “a bilateral enlai'gement of the parotid glands, sometime vith an 
involvement of other salivary glands and lacrimal glands. It ma}' be of inflam- 
matory origin (tuberculosis, sarcoid, etc.), or be due to leukemic infiltration or to 
Hodgldns’ disease.” It would be more correct to state that the etiology is 
unluiovm. 

This book vith its wealth of material, in spite of its superficial and dogmatic 
passages, should be valuable to the person who has already completed his un- 
dergraduate study of pathology. With a few exceptions the color plates are 
as good as can be e.xpected. The text illustrations are well diversified and se- 
lected. 


Brief Commeiit 

Tuhemdosis in the United States, Graphic Presentation, Volume 4- Mortality 
Statistics for Urban Places and Rxiral Areas in each County, 1989-41, Prepared 
by the Staff of the Field Studies Section of the Ttihcrcidosis Control Division, U. S. 
Public Health Service, under the directmi of Carroll E. Palmer, M.D. Medical 
Research Committee, National Tubei’cidosis Association, 1946. Pp. vii -f 190, 
paper. 

“The volumes of this series, Tuberculosis in the United States, Graphic Presenta- 
tion, are the result of a cooperatir'e undertaking by the National l\ibercuIosis 
Association and the U. S. Public Health Service. The basic data were made 
available by the U. S. Bureau of the Census.” 

“The present volume gives the tuberculosis mortalit}' record for the counties 
of each State, their urban places of 10,000 or more population, and rural areas 
for the 1939-41 period. Since health activities are usually organized on a 
county or multi-county basis, the presentation of tuberculosis mortality b}' coun- 
ties makes available in easil}' accessible form the data necessaiy for more com- 
plete understanding of local tuberculosis mortality situations. 

“The mortality data in this -v'Dlume are based upon the place of residence of 
the decedents. Statistics by race, when shomi, are presented in t-wo classi- 
fications: white and non white. The latter group consists in large part of 
Negroes (about 95 per cent) and includes Indians, Chinese, Japanese, and others 
of nonwhite races. iMexicans are included with ‘white.’ 
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"Mortality statistics are a^'ai]able by race for the counties, urban places, and 
rural areas of eacli Stat-o in which five or more per cent of the population outside 
cities of over 1 00,000 is nonwliitc, or if the nonwliite population outside those cities 
is 100,000 or more. In addition, a race di\usion is made for cities of over 100,000 
in which the nonwhite population constitutes at least 10 per cent of the total 
population or numbers at least 20,000. Following these rules, statistics by race 
are presented for the urban places and rural areas of the counties of 22 States 
and for 12 cities of over 100,000 population in other States. For the remaining 
counties, urban places, and rural areas, tuberculosis mortality data are shorra 
for all races only.” 

"The present volume presents a table and a map for the United States and for 
each State. The table shoan for the United States contains, for 1940, basic 
data on population, deaths from tuberculosis (all forms), and death rates for 
tuberculosis by race and sex for population groupings of various size. The 
table shown for each State contains, for the period 1939-41, basic data on 
population, deaths from tuberculosis, and death rates for tuberculosis by race 
where available for each county, urban place, and rural area. For the United 
States and for each State a map is shown in which the tuberculosis death rates 
for all counties of 10,000 or more population have been classified into four groups 
or quartiles. The counties were ranked in ascending order according to their 
mortality rates; the lowest one-fourth of the counties were grouped as the first 
quartile, the next liighest one-fourth as the second quartile, and so on. Each of 
these groups of counties is distinctively marked to demonstrate the distribution 
of the areas of different tuberculosis mortality. Quartile grouping of the 
county tuberculosis mortality rates for the white and nonwhite populations is 
likewise shown in maps for each of the States where a race breakdown is avail- 
able. It should be pointed out that comparisons cannot be made between maps 
in this volume for the quartile groupings for each State are based on the distri- 
bution of mortahty rates in that State alone. 

"Knowledge of the location of tuberculosis sanatoria and mental hospitals 
is necessary since a large number of tuberculosis deaths occur among the patients 
in such institutions. Deaths in such institutions of patients who have been 
resident therein for over one year are allocated to the county in which the in- 
stitution is situated, resulting in a considerable increase in the tuberculosis 
mortality of these counties. Therefore, ^mbols designating the location of 
Federal and State tuberculosis sanatoria and mental hospitals have been placed 
on the State maps.” 

“Reprints of the tables and maps for individual States are available and may be 
obtained without charge from the Tuberculosis Control Division of the U. S. 
Public Health. Service. These may be assembled along with others from the ' 
previous volumes of this series into ‘State volumes.’ It is suggested that those 
interested in the subject assemble reprints for their own State, as well as for 
neighboring States or geographic divisions which they may wish to include for 
comparison.” [From the Foreword] 



BCG VACCINATION 

Plans of the United States Public Health Scn'lce 

On September 7, 1946 a conference on BCG vaccination ^Yas held in the 
offices of the Tuberculosis Control Division of the U. S. Public Health Ser\nce 
in Washington, D. C. The members attending the conference were Dr. J. 
Burns Amberson, College of Physicians and Surgeons, Columbia University, 
New York; Dr. Joseph D. .Vionson, Henr}- Phipps Institute, Philadelphia; 
Dr. Howard W. Bosworth, Barlow Sanatorium, Los Angeles; Dr. Charles A. 
Doan, College of Medieme, Ohio State University, Columbus, Ohio; Dr. Johannes 
Holm, State Serum Institute, Copenhagen, Denmark; Dr. Esmond R. Long, 
Henry Phipps Institute, Philadelphia; Dr. Jay A. I^Iyers, University of Alin- 
nesota, Minneapolis; Dr. David T. Smith, Duke University, Durham, N. C.; 
Dr. Henry Stuart Willis, William II. Maybury S.anatorium, Korthville, Mich.; 
and Dr. 1. C. Yuan, National Institute of Health, Nanking, China. 

The Public Health Sernce was represented bj’ Doctors Herman E. Hilleboc 
and Carroll E. Palmer of the Tuberculosis Control Division, and Dr. Milton Y. 
Veldee, Biologies Control Laboratory of the National Institute of Health, 
Washington, D. C. 

A brief re\new of the past experience Mth BCG vaccination was presented b}" 
the Chief of the Tuberculosis Control Division Mth detailed discussion of the 
work in South America. 

During the conference, the studies of Dr. Aronson and his coworkers were 
presented by Dr. Aronson and discussed by Dr. Carroll E. Palmer, who assisted 
in the analj’^sis of these data. 

Dr. Johannes Holm presented his investigations and those of his coworkers in 
Denmark which have been carried on since 1930. After a detailed discussion of 
the material presented b}' Dr. Aronson and Dr. Holm, there was a general 
discussion of the whole problem of BCG vaccination, including the experimental 
work done on the relationship between allergj’' and inmiunity in tuberculosis. 

Dr. Veldee presented the problems of \drulence and stabilit}" of vaccine which 
contains live organisms. Dr. Veldee also discussed the need for more research 
before commercial licensing of BCG vaccine can be considered. 

As the result of these deliberations of outstanding leaders in tuberculosis in the 
United States, China and Denmark, certain recommendations were made, which 
will be used as a guide in the expansion of the research program of the Tuber- 
culosis Control Division of the United States Public Health Ser’idce. 

It was strongly urged that BCG Amccine should not be commercial!}' produced 
at present in the United States. Extensive investigations are indicated before 
commercial distribution can be considered. Upon the detailed reAuew of the 
literature and the presentations of the members of the conference, it was con- 
cluded that BCG vaccination appears to confer increased resistance to tuber- 
culosis, for the period of time covered in the studies. At present, however, ii;- 
formation is incomplete as to the degree of this resistance or its duration. 
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Neither do these studies as yet answer the question of the long-time effect of 
BCG vaccination on aging members of the population. 

On the basis of a careful review of all published reports and the experience of 
members of the conference who have actually done vaccination, it was agreed 
that there have been no proved cases of progressive disease from BCG vac- 
cination in human beings. 

Vaccination of human beings vdth BCG vaccine can be done without causing 
severe local reactions at the site of injection or in the regional lymph nodes, 
provided that proper vaccine, dosage and method of administration be used. It 
was recommended that the intracutaneous method of vaccination be utilized in 
any studies contemplated. INwther research should be done in the other 
methods of vaccination, in an attempt to develop some teclinique to decrease the 
number of severe local reactions to the vaccine. 

It was agreed that properly prepared BCG vaccine could convert a high 
percentage of nonreactors into reactors to tuberculin. There is as yet no con- 
clusive information concerning the duration of tuberculin sensitivity w'hich 
results from BCG vaccination. In order to study the need for revaccination of 
those reactors who become nonreactors after vaccination, it was recommended 
that one study group be revaccinated and another group not be revaccinated, so 
that the need for revaccination might be determined. 

It was recommended that a single laboratory produce BCG vaccine for the 
whole country dmmg the period of the proposed expanded stud}’- program and 
that this laboratory be established and super-vised by the United States Public 
Health Service. It was recommended that conferences be held with repre- 
sentatives of France, Scandana-via, South America and China, in order to work 
out plans for uniform methods of producing BCG vaccine and for a comparison 
of the vaccine strains used in different countries of the world. Cooperative 
planning of studies should also be undertaken. 

It was recommended that investigations be carried on during the coming year 
on certain population groups in the United States, in order to determine the 
effectiveness of this vaccine in the control of tuberculosis. Persons exposed to 
such a degree that they are almost certain to become infected, should be given 
first consideration. Particularly should we concern ourselves -with the various 
tribes of American Indians in the United States, inmates and employees of 
mental institutions, employees of general hospitals and sanatoria where the 
danger of infection is excessive because control measures are lacking, medical 
students in schools where the ser\dces include exposure to tuberculous patients, 
and persons economically and socially imderprivileged, among whom tuberculosis 
mortality is xcry high. It is not recommended that the vaccine be used in 
areas, such as Minnesota, where the incidence of tuberculosis and the percentage 
of tuberculin reactors is markedly low. Extensive studies in populous areas 
should be initiated by the Public Health Service in cooperation with local 
groups. It was suggested that a county or part of a State, -with a population of 
At least 100,000 people, could be studied over a period of several years in order to 
determine the effect of BCG vaccination on an entire community. 
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Other local f;ro»{)« wliich would «"rt‘c on llu* incthtwl of f»!f ction of t!!!- .'.'implf 
luul the control;;, and on (ho Tuethndijof ^tudy and analynH', could Ik* fumifhod 
vaccine free by the Public Health f^‘r\'iro. It waa a'conunondcd that tho 
vaccine not 1 k' fumirfied to poneral practitiojUTj; for ti;>o in individtml pati'-nt? 
at this time. 


CONCLVStONS AND lU.COMMl’.SDATIOXa 

1. BCG vaccine ;;hout{l not be mado coininorcially available at prr.'fnt. 

2. From htudics presented at the conforfaco, it njip'ar.'; tluil B(X> vaorination 
confers increased resistance to tul)erculo.ds for tho !imite<i pTiod «>f tinu’ covort'd 
in these studies. 

3. Medical literature fails to reve.al miy jiroved c.'is''s of proyri‘s-ive di.o a.H* as 
a result of BCG vaccination. 

4. BCG vaccination can be done without causing: };/’vcre local nM^tions. 

5. Tho intracutmieous method of vaccination is n-commondod for Ufo at 
present. 

G. In the studies presented, BCG vaccination converted a larpe jxercentatre of 
nonrcactors (to the tul>crculin test) into reactors. 

7. Need for rcvaccination mid time interval between vaccination require 
further study. 

S. It was recommended that a sinplc laboralorj' be o.stablishcd by the Tuber- 
culosis Control Division to produce BCG vaccine for tho whole country for use in 
research prop-ams proposed at thi.s conforoncf*. 

9. Extensive investipations should l>c carried on cooperatively with recopnired 
research groups throughout tho eountrj’ during the coming years, especially in 
population groups highly exposed to tuberculous infection. 

10. It was recommended that the Tuberculosis Control Division sot up a con- 
trolled study in a community containing 100,000 or more ticoplo, to determine 
immediate and long-range results. 

11. Further research is strongly recommended to determine the cfilcicncy of 
the vaccination and also to attempt to develop a vaccine composed of dead 
bacilli. It was recommended that methods be developed to standardize tech- 
niques of preparation of a potent and stable vaccine for use in the United States 
and if possible throughout the world. 

Tliis policy was approved by Surgeon General Thomas Parran on October 
7, 194G. 


nnmtAX E. HiiiLunoE, Medical Director 
Cliief, Tuberculosis Control Dinaon 



NOTICE 

United States Public Hcaltli Service 
Fellowships for Physicians and Encincers 

.(Vnnouncement is made by Surgeon General Thomas PnrraJi of the U. S. 
Public Health Service that applications for Fellowships in jiost-graduatc public 
health training for physicians jmd engineers for the school year beginning in the 
foil of 19-17 will bo received nt imy time prior to May 1, 19-17. 

The Fcllowship.s are made possible by a grant of $228, -100 from the National 
Foundation for Infantile Paralysis through funds contributed to its March of 
Dimes. Fifty-three students were awjurded Fellowships for the school year 
beginning in September, 19-lG. 

Tlic Fellowships provide an .academic year’s graduate training of approxi- 
mately nine months in an accieditcd school of public health or an accepl-ablc 
school of sonitarj' engineering followed by three months of field training, and are 
open to men and women, citizens of the United States, under 45 years of age. 
Physician applicants must have completed at least a year’s intemeship. En- 
gineering graduates with a Bachelor’s or higher degree in Sanit.arj’’, Ci\il or 
Chemical Engineering arc eligible; luui those with other engineering degrees who 
have had experience in the public licalth or sanitarj' engineering field may also 
submit applications. The Fellowships arc administered by the Committee on 
Training of Public Ileal th Personnel, which consists of representatives of schools 
of public health, the Stale and Territorial Health Officers, the .fUncrican Public 
Hc.alth Association, and the U. S. Public Health Sendee. 

The specific purpose of the Fellowships is to aid in the recruitment of trained 
health officers, directors of special sendees, and engineers to help fill hundreds of 
vacancies existing in State and local health departments throughout the country. 
The Fellowships are intended for newcomers to the public health field, and are 
not open to employees of State and local health departments, for whom Federal 
grant-in-aid funds arc already available to the States. 

Applicants for Fellowships may secure further details by nTiting to the 
Surgeon General, U. S. Public Health Service, 19th and Constitution Avenue, 
N. W., Waslimgton 25, D. p.. Attention Public licalth Training. 
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NOTICE 
Excerpta Meaica 

Excerpta Medica mil be the collective title of some fifteen periodicals contain- 
ing abstracts of medical publications, shortly to be published periodically. 
Tliese journals vill give, as completely as possible, a survey of the world’s 
medical literature. All these abstract journals will be in the English language. 

Fifteen separate abstract journals vill be published by Amsierdamschc Boek- 
en Courani Maatschappy, Amsterdam, Holland, under the editorship of Prof. 
Dr. A. P. H. A. de Klejm, Prof. Dr. M. W. Woerdeman and Prof. Dr. W. P. C. 
Zieeman. The fifteen Sections, which can be obtained separately, >vill appear 
monthly, or if necessarj' bimonthly, and will be devoted to the following topics: 

Section I: Anatomy, Embiyology, Histologj' 

Section II: Physiologj', Biochemistry and Pharmacology 

Section III; Endocrinology 

Section R': Microbiologj' and Hygiene 

Section Y; General Pathology and Pathological Anatomy 

Section tT: Internal Diseases (also Infectious Diseases) 

Section Yll: Pediatrics 

Section VIII: Neurologj' and Psychiatrics 

Section IX; Surgerj' (also Orthopedics and Urology) 

Section X; Obstetrics and Gynecologj' 

Section XI; Oto-, Rhino-, Laryngologj* 

Section XII: Ophthalmology 

Section XIII: Dermatology and Venereology 

Section XIV: Radiology 

Section XA': Tuberculosis 

The Editors for Section XV; Tuberculosis are Prof. Dr. A. Ch. Ruys, Pro- 
fessor of Microbiologj’’ of Infectious Diseases, Amsterdam, and Dr. R. Heynrius 
van den Berg, Specialist for Tuberculosis, Amsterdam. 

The Editorial Board of Section XV''; Tuberculosis is composed of: 

F. Cardis, Lausanne, Switzerland 
Frederick Heaf, London, England 
M. R. Hejmsius van den Berg, Amsterdam, Holland 
Max Pinner, Berkeley, California, U. S. A. 

Edouard Rist, Paris, France 
A. Ch. Ruys, Amsterdam, Holland 
E. Toussaint, Brussels, Belgium 

The address of Excerpta Medica is: Singel 262, Amsterdam C, Holland. 
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NOTICE 

Britisli Commonwealth and Empire Health and Tuberculosis Conference 

—July 8 to. 10, 1947 

A Conference on Tuberculosis, arranged by the National Association for the 
Prevention of Tuberculosis of Great Britain, will be held in London from July 
Sth to 10th inclusive. There will be special reference to the problem as affecting 
the British Commonwealth, and representatives from all the Dominions and 
Colonies have been invited, but the Conference will deal with tuberculosis in 
all its aspects, and it is hoped to welcome many visitors from other countries. 

The Rt. Hon. Aneurin Bevan M.P., Minister of Health, has promised to 
attend on the first day of the meeting, and to speak on the subject of Tubercu- 
losis and the National Health Service Act. 

The sessions will include discussions on Tuberculosis in the British Common- 
wealth and the Colonial Tuberculosis Services; sanatorium design; after-care 
and rehabilitation; the psychology of tuberculosis; new discoveries in the pre- 
vention and treatment of the disease; and the National Health Service and its 
effect on tuberculosis schemes. 

Plans are being made for overseas guests to see something of the antituber- 
culosis work for which Great Britain is famous, and will include visits to sana- 
toria, hospitals and clinics, and demonstrations of various kinds. The Conference 
is open to both doctors and laymen, from this country and from overseas, and 
fuller particulars can be obtained from the Secretary-General, National Associa- 
tion for the Prevention of Tuberculosis, Tavistock House North, Tavistock 
Square, London, W.C.l. 
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' THE INTERNATIONAL UNION AGAINST TUBERCULOSIS 

KEKDALL EMERSON^ 

Control of epidemic diseases lias been a matter of international concern for 
centuries. Quarantine was and still is the official protective measure employed. 
UTiile not perfect, it plays a large part in circumscribing sporadic outbreaks of 
the more virulent infections. Prior to the recent war the Public Health Division 
of the League of Nations at Geneva maintained a statistical bureau which re- 
ceived daily cables from stations throughout the world, reporting all cases of 
diseases such as cholera, yellow fever, plague, typhus and the like. This enabled 
the quarantine principle to reach a high level of efficiency. 

Tuberculosis, the most wide-spread of ■ communicable diseases, has profited 
little from the application of this principle and that only in very recent years. 
Migration of the tuberculous is still but mildly impeded by national regulations 
or international agreements. The reasons for this contrast between tuberculosis 
and the more swiftly lethal pestilences need not detain us. Sir Robert Philip’s 
teaching that control of tuberculosis is a responsibility of the people summarizes 
the situation. Cholera and yellow fever dramatize themselves and lead to 
instant popular demand for governmental action. Not so with the insidious 
attack of the Mycobaciermn tuberculosis. Here health education must be 
invoked, based on interchange of world experience and research. 

In the “Nineties” Germany recognized this need. The Central International 
Bureau for the Prevention of Consumption w'as organized in Berlin. This was 
the forerunner of the present International Union, although the latter , was 
organized dc novo after the first world war, subsequent to a refusal on the part 
of England, France and The U.S.A. to continue their memberships in that organ- 
ization, which then passed out of existence. It is not unfair to state, however, 
that this original organization with its biennial international conferences had 
demonstrated the value of such an agency. 

Preliminary discussions looking toward the development of an International 
Union against Tuberculosis arose during a meeting of the National Association 
for the Prevention of Tuberculosis in London in the autumn of 1919. Our 
delegates to that meeting w'ere Dr. Charles J. Hatfield, Dr. David R. Lyman and 
Dr. William Charles White, while Dr. Leon Bernard and Dr. Edouard Rist 
represented France. Subsequent conferences with Sir Robert Philip and with 
hi. L4on Bourgeois, who had been Chairman of the extinct International Con- 
ference on Tuberculosis, led to an agreement that Mr. Bourgeois should send 
formal invitations to the national tuberculosis associations of England, France, 
Italy and the United States to appoint delegates to an organization meeting in 
Paris in 1920. 

This meeting took place, the United States being represented by a number of 

' Managing Director, National Tuberculosis Association, 1790 Broadway, New York 19 
New York. ’ 
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physicians and laymen. Organization of an International Union against Tuber- 
culosis was completed and a constitution adopted, pro^dding for the election of 
officers, a directing Council and an Executive Committee. The Council has 
representatives from each of the member states of the Union and the Executive 
Committee consists of not less than five elected members. Council members 
from the United States were Drs. James Alexander Miller, Gerald B. Webb, 
Da^dd R. Ljunan, George E. Bushnell and Charles L. Minor. Dr. Webb was 
made a member of the Executive Committee. He was followed successively in 
that office by Dr. Farrand, Dr. Hatfield, Dr. Theobald Smith, Dr, E. L. Opie and 
the present Managing Director of our Association. 

Such, in bare outline, was the origin of the International Union against Tuber- 
culosis. It grew out of the conviction that an unofficial scientific body would be 
able, through periodic informal conferences, to advance world interest in tuber- 
culosis research and the promotion of preventive measures for the control of this 
disease. In 1926, at the Washington Conference, the barriers preventing former 
enemy countries to adliere were vdthdrama. JMembeiship increased rapidly 
until at the outbreak of the second world war 44 countries or colonies were repre- 
sented. Certain of these have voluntary associations like our own which repre- 
sent their respective states. Others have associations partly subsidized bj’’ 
government and stiU others, ha^dng no such agencies, are represented by delegates 
appointed from the tuberculosis control di^^sions of their public health depart- 
ments. The Union, however, retains the independent status of a voluntary 
group ydth its own constitution and elected officers and issues the transactions 
of its conferences as the unofficial consensus of scientists from many countries 
with primary interest in tuberculosis research and control. 

The last conference held was at Lisbon in 1937. Unrest in the Iberian Pen- 
insula made travel through Spain undesirable and the delegates gathered at 
Hawe and took ship for Lisbon. This was an agreeable arrangement as it gave 
time for preliminary discussions, the renew'al of old acquaintanceslups and the 
formation of new' ones. In Portugal it w'as decided to hold the 1939 conference 
in Berlin. The second w'orld w'ar broke out three daj's before the date scheduled 
for the meeting. Through the foresight of our State Department no delegates 
w'ere appointed to represent this counti^', thus escaping the uncomfortable 
situation in w'hich those from certain other countries found themseWes. 

The effect of the w'ar on the International Union was grave but not disastrous. 
The office w'as visited by Germans during the years of occupation and while 
activities were interdicted its library and records w'ere not disturbed. No 
communication wdth the outside w'orld was peimitted and until 1945 no direct 
w'ord w'as received from its Secretaiy General, Dr. Bezan?on, or its executive 
secretarj’- Dr. Alix Churchill. The last number of the Union’s Quarterly Review 
was issued in January, 1940. This publication, in addition to news and scientific 
comment, summarized the tuberculosis statistics of the numerous countries 
holding membership. Access to, or publication of such figures was prohibited 
during the period of German occupation. Tins has proved most baffling in any 
attempt to secure reliable statements on the effect of w'ar conditions on tuber- 
culosis morbidity and mortalitj', esnecialfy in countries which suffered most 
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from active fighting. It is well known, however, that in areas occupied b}' the 
Germans organized public health work languislicd pitiably. Tuberculosis 
sanatoria were looted, destroyed or used for other purposes. Patients were 
discharged with little pro\’ision made for their care. In many cases they were 
put to work. New foci of infection were thus spread through many regions with 
cjmical disregard of patient or community welfare. 

After the cessation of hostilities in 1945 immediate interest arose as to the 
future status of the International Union. The chaos in Europe, difficulties in 
the matter of transportation and even communication delajmd action for more 
than a year. Furthermore, organization of the United Nations presented a new 
relationship which required careful thought. It seemed wise to await the result 
of plans for the World Health Organization wliich were taking shape under Sec- 
tion IX, Economic and Social Welfare of the United Nations Charter. This was 
a sound decision since relations have been established with the Interim Com- 
mittee, under Dr. Chisholm’s direction, of most satisfactory promise. 

Finally on November 7, 1946, the Executive Committee of the International 
Union met at its Paris office, 66 Blvd. Saint Michel, at the call of the Secretary 
General. Representatives were present from Poland, Norway, Belgium, 
Portugal, England, France and the United States. The last elected President 
of the Union, Dr. Lopo de Carvalho of Portugal, presided. The Secretary 
General reported on the difficulties under which the Union had maintained its 
office during the five years of German occupation. Income from constituent 
members was wholly lacking, j The French Government had made a generous 
contribution which enabled the continuance of a skeleton staff on reduced salaries. 
All publication and outside communication was impossible. N o material damage 
had been suffered in the office. Dr. Bezanjon then introduced the non-members 
of the Committee who had been invited to attend, among them Dr. Parisot, 
liaison officer appointed by Dr. Clrisholm, General Secretary of the World Health 
Organization’s Interim Committee. 

Dr. de Carvalho welcomed the group and spoke of the persisting need of such 
an agency as the Union under existing world health conditions. He also con- 
firmed a rumor that the Germans had proceeded udth the meeting of the Union 
called for September, 1939, that with only Axis representatives present 
new officers had been elected and the Union taken over by the Germans. He 
told of a visit to Portugal made by a representative of this rump organization 
who called upon him and attempted to gain his approval of the action taken in 
Berlin. Dr. de Carvalho flatly refused, stating that he himself would remain in 
office imtil his successor was duly elected by a body truly representative of the 
Union. 

Before discussing future plans the United States delegate on the Executive 
Committee begged leave to introduce the following resolution for the considera- 
tion of the members: 

"On behalf of the International Union against Tuberculosis, the Executive 

Committee in formal session at the Headquarters of the Union, 66 Boulevard 

St-Michel, Paris, November 7, 1946, respectfully presents the following resolu- 
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iion to the Interim ComrniFf^ion, World Ilonlth Organization of the United 
Nations: 

I — WlKuay, it is recognized that, due to war and post-war conditions, 
tuberculosis has greatly increased in many regions and threatens to become 
a world-wide ei)idcmic of serious proportions, and 

II — Wlurcas, the International Union against Tuberculous believes that, 
to combat this menace to public he.alth throughout the world, the strongest 
possible organization of national and international resources is es.'ential. 

III — Then fore, bo it resolved that the International Union against Tuber- 
culosis respectfully suggests to the Interim Comrni'-sion that it give serious 
consideration to the establishment and maintenance of a strong Division of Tu- 
berculosis within its seiadccs, with a competent stafT of exports in the Admin- 
istration of Tuberculosis Control, to promote the development of a co6f)erative 
program among Member Nations to combat this diseas('.” 

Dr. Parisot, delegated In' the World Health Organization (United Nations) 
to represent it at the Executive Committee of the International Union against 
Tuberculosis, declared, on behalf of this Organization, tluit “(he latter is willing 
to establish with the Internationa! Union against Tuberculosis a very close 
collaboration, whether on the scientific plan or (if the Union so wisiies) on the 
administrative plan: for instance, it would place at the disposal of the Union an 
Office near the scatof the World Health Organization, its staff, its library etc. . . . 
The Organization wishes to specify that, in propo.ring this, it docs not intend to 
diminish in any way the autonomy of the International Union against Tuber- 
culosis whose strength is based on its private character and independence, while 
on the other hand, it considers that a close collaboration between the Executive 
Committee of the Union and the Secretariate of the World Health Organization 
would be to their mutual advantage.” 

After translation, the two documents were unanimously approved b 3 ' the 
Committee and the Executive Secretary' was directed to acquaint Dr. Chisholm 
with this action. 

The question of when and where the next international conference should bo 
held was then raised. It was pointed out that the Council of the Union had the 
responsibility' of making a decision on these matters. The Secretary General 
was then empowered to call a meeting of the Council for this purpose. July of 
1947 was decided upon as an appropriate time for such a meeting. This will 
come after the June meeting of tlio World Health Organization which is e.xpected 
to come into full existence at that time. We will then bo in an advantageous 
position to clarify' more definitely' our relations with that body*. 

The Council will concern itself chiefly' with matters of reorganization, the 
election of officers, suggested amendments to the present constitution of the 
Union and a discussion of plans for the next conference which will probably' take 
place in some European country' during 1948 or 1949. It has been customary' for 
the members to devote a half day' to discussion of some scientific topic. Strepto- 
mycin was suggested as an appropriate subject for consideration at the forth- 
coming meeting. 
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Finally, the Executive Secretary was asked to resume correspondence as soon 
as possible vdth all states adherent to the Union reporting the meeting of the 
Executive Committee and inviting participation on the part of old members 
in the forthcoming meeting of the Council. 

A pleasant interlude in the day’s work was a most agreeable luncheon for the 
Committee Members and guests at the Cerde Interalliie provided by Dr. 
Bezangon. The club occupies one of the most charming residences on the 
Faubourg St. Honore with gardens running down toward the Champs Mysees 
and is doubtless familiar to many who may read this account. A number of 
distinguished French physicians were asked to join us, among them Drs. Poix, 
Gu4rin, Edouard Rist and Etienne Bernard. Needless to remark, the food was 
in the French manner of perfection and the wines of choicest vintage. 

The future of the International Union against Tuberculosis under the new 
political organization of the world will present a number of puzzling problems. The 
Interi m Commission of the World Health Organization has indicated its interest 
in a strong international voluntary association and expressed its belief that such 
a non-official agency can be of assistance in a collaborative relationship. This 
should mean the inclusion, as nearly as possible, of all countries in the member- 
ship of the Union. 

From the functional point of view it would appear that regional groups might 
well be established along the lines suggested by the Interim Commission. This 
would require expansion of the organizational and administrative responsibilities 
of the central office and would necessitate more liberal financing than in the past. 

Again the character of the biennial conferences should receive most careful 
consideration, having in mind especially social and economic as well as scientific 
factors which influence the control of tuberculosis. Such questions vdll come up 
for consideration at the time of the forthcoming Council meeting and much 
preliminary thought should be put into the planning of this meeting and prep- 
aration of agenda covering essential points for discussion. 



PNEUMOPERITONEUM IN THE TREATMENT OF 
PULMONARY TUBERCULOSIS' 

Results in 710 Cases from 1937 to 1946 

ROGER S. MITCHELL,’ JOSEPH S. HIATT, Jr.,» PAUL P. McCAIN,^ HERMAN F. 

EASOM‘ AND CHARLES D. THOMAS’ 

Artificial pneumoperitoneum has been used to treat pulmonary tuberculosis 
at the North Carolina Sanatorium since 1937 and at the Eastern North Carolina 
Sanatorimn since its opening in 1943, nith increasing frequency and success. 
Of the 710 patients who have received pneumoperitoneum at some time during 
their residence, 474 were so treated for three months or longer; it is upon the latter 
group, in which pneumoperitoneum has ostensibly been given a sufficient trial, 
that this report is based. The complications cover the entire 710 cases. 

REVIEW OF THE LITERATURE 

Since artificial pneumoperitoneum was first used to treat pulmonarj’^ tuber- 
culosis by Vadja in 1933 (87), after a suggestion made by Banyai (5) in 1931, 
to be followed by the latter’s persistence since 1934 (6 to 21), so httle time has 
elasped that comprehensive studies on large series of cases over sufficiently long 
periods of time have been virtually impossible. 

Table 1 is a chronological summaiy of the reports from all sources which give 
any results of pneumoperitoneum treatment for pulmonarj' tuberculosis. Of the 
58 reports, 18 cover 5 cases or less and 36 cover 50 cases or less, while 22 reports 
are based upon a maximum period of observation of one year or less. 

Recently, however, several reports cover over 100 cases each, for periods of 
observation of up to four and five years (3, 35, 36, 73). It is of interest that these 
late reports are favorable, and one is enthusiastic enough to predict that pneu- 
moperitoneum plus diaphragmatic paralysis will mark a greater advance in the 
treatment of pulmonarj^ tuberculosis than the advent of artificial pneumo- 
thorax (36). 

Not more than 8 reports can be considered unfavorable to pneumoperitoneum 
(39, 42, 58, 75, 76, 83, 84, 85). Three of these by one author, Trimble (S3, 84, 
85), are offset by his most recent, favorable, opinion (86). Of the other 5 un- 
■ favorable reports, the largest is a series of 50 cases (42), and the longest maximum 
period of observation is two years (39), 

A great manj*^ of the papers on pneumoperitoneum, especially those of the 
pioneer Banyai, unfortunately merely review its history, technique, indications 

1 From the North Carolina Sanatorium, Sanatorium, North Carolina and the Eastern 
North Carolina Sanatorium, Wilson, North Carolina. 

’ Present address: Trudeau, New York. 

’ Sanatorium, North Carolina. 

< Died November 25, 1946. 

’ Wilson, North Carolina. 

’ Black Mountain, North Carolina. 
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TABLE 1 


A chronological summary of the literature reporting on the results of the use of pneumoperi- 
toneum (PP) as treatment for pulmonary tuberculosis 


AUTHOS 

KITU- 

PEOO- 

UAXnCAL 

PSI02 COLLAPSE 

GOOD 

EEUA2ES 

CASES 

17051S 

OBSEaVATIOK 

Phrenic 

Any 



1937 




1 




Johannides ei al. 
(53) 

3 

Poor 

Short 


100% 


Recommend phrenic plus 
PP 

Trimble ct al. (83) 

80 

Poor 

lyr. 

Most 

100% 


A preliminary report 

Frcmmel (45) 

8 

? 

18 mo3. 


100% 

50% 


1938 








Trimble (84) 

250 

Poor 

Short 

? 


1.6% 

Unfavorable 

Burge (30) 

3 

1 

Poor 

i 

Short 

0 

0 

? 

Recommend PP without 
phrenic 

Hobby (51) 

19 

? 

Short 

? 

? 

Many 

Fa'vorable 

Daniels et al. (37) 

21 

Poor 

1 yr. 



72% 

8 prepared for surgerj' 

Stokes (80) 

! 41 

Poor 

2 yrs. 

H 


22% 

Small doses; PP has 
limited use 

Bennett (24) 

200 

Poor 

2 yrs. 

S7% 

100% 

Many 

Mid and lower third cavi- 
ties close more readily 
than upper third 

ChouBsat (33) 

1 

? 

9 mos. 

? 

? 

100% 

PP relieves tuberculous 
peritonitis 

Banyai (11) 

120 

? 

1 

? 

? 

i 

? 

Many 

Series of 220 treated for 
tuberculous enteritis 
and peritonitis 

Mercador et al. 

(63) 

3 

Poor 

Short 

? 

? 

Many 

PP relieves digestive 
symptoms 

Gomez cl al. (46) 

Few 

Poor 

2 yrs. 

Most 

1 

Many 

? 

Used mostly’ for tubercu- 
lous peritonitis 

1939 




1 




Brian et al. (20) 

3 

Poor 

1 yr. 

100% 



Selected cases; never used 
PP alone 

Bruce (29) 

4 

Poor 

Short 

100% 


75% 

Symptomatic improve- 
ment onlv 

Trimble ct al. (85) 

152 

Poor 

3 yrs. 

Most 

100% 

Few 

Unfavorable: 20 autopsies 

Mollies (62) 

03 

Poor 

3J yrs. 

Most 

Most 

66% 

22.5% sputum conversion 

Ccnloscudi ct al. 

30 

? 

4 yrs. 

? 

? 

Many 

Effective in selected cases 

(32) 







Barnes (22) 

1 


3 mos. 

0 

? 1 

p 

Given for three months 
post-partum to let dia- 
phragms down gradu- 
ally 

nernander. cl al. 
(19) 

■ 

Poor 

Short 

? 

> 

66% 

1 Favorable 

1910 





1 

i 



Banyai (20) 

30 

> 

> 

? 

? 1 

? 

Favorable; no figures 

Nunez Bnchiilcr 
(04) 

5 

> 

2 yrs. 

? 1 

? 1 

j 

Many 

Right b.T'.al lesion.® least 
apt to improve with PP 
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TABLK 1 — Continued 


authok 

ntB or 

moc- 

Koais 

MAXIUAS. 

! 1T.RIOD 

TBIOB COLIAPSn 

GOOD 


CASES 

jnn^ir.BVA'nox 

Phrenic 

Any 

bvsult: 

mo-Voui. 








Katz (5t) 

4 

? 

5 mos. 

? 

p 

100% 

Favorable 

BoisUnierc c< al. 
(25) 

50 

Poor 

18 mos. 

is% 

50% 

G0% 

21 took PP three months 
or less 

Adelman (1) 

3 

? 

2 yrs. 


100% 

100% 

Used mostly for abdom- 
inal tuberculosis 

Orsi (06) 

5 

? 

! lyr. 

? 

? 



McIntyre (GO) 

11 

Poor 

i 2 yrs. 

Most 

Most 

45% 

Best method for sdv.snccd 
bilateral tuberculosis 

Harrell (48) 

12 

Poor 

9 mos. 

9% 

100% 

25% 


1941 




j 




Brian ct al. (27) 

15 

Poor 

2 yrs. 

100% 

100% 

100% 


Dongrey (39) 

3S 

Poor 

2 yrs. 

? 

Most 

Many 

Only 3 sputum conver- 
sions 

Trimble (S6) 

300 

* Poor 

7 yrs. 

? 

Most 

Many 

Opinion changed; PP rec- 
ommended without 

phrenic 

Fowler (44) 

50 

Fair 

3 yrs. 

Some 

Most 

54% 

j 

11% prepared for surgery; 
hemoptysis controlled 
in 7 cases 

Rilanco cl al. (72) 

55 

Fair 

? 

100% 

100% 

35% 

PP is technically diOicult 

Allen (2) 

4 

Fair 

3 yrs. 

50% 

100% 

'Many 


LefGvre ct al. (5G) 

5 

? 

3J yrs. 

Most 

Most 

? 

[ Results not made clear 

Sanchez Acosta 

50 

? 

? 

? 

? 

20% 

Ko cures 

ct al. (77) 








Hernandez Diaz 
(50) 

5 

? 

3 yrs. 

Most 

^^ost 

1 

1 

? 

5 good results; total not 
clear 

1942 

1 







Lopez Sen don cf_ 

20 

? 

1 yr. 

mnm 


Few 

Unfavorable 

al. (58) 








Woodford (90) 

1 

Poor 

3 yrs. 



m 


Raimondi (70) 

? 

Poor 

4J yrs. 

? 

? 

? 

A few c-xcellcnt results 

Itturiaga (62) 

5 

? 

? 

? 

? 

? 

Very good in c.xudativo 
tuberculosis 

1943 








Clififord-Jones ct 
al. (34) 

CO 

Poor 

2 yrs. 

100% 

100% 

Some 

PP used for short periods 
onlj' 

Disney (38) 

38 

Poor 

Short 

100% 

100% 

? 

Enteritis made worse bj' 
PP 

Keers (55) 

1 

Poor 

3 mos. 

' 100% 

100% 



Logie (57) 

1 

Poor 

1 mo. 

0 

0 

100% 

Controlled severe hemor- 
rhage 

Mallick el al. (59) 

156 

? 

WMM 

? 

? 


Best in exudative tu- 
berculosis 

Tempel (82) 

7 

Poor 


100% 

100% 


Used with pneumothorax 

MeShane (61) 

4 

Poor 

mi 

100% 

100% 


Old pneumothorax space 
obliterated in one case 
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TABLE 1 — Concluded 


AUTHOR 1 

num- 
ber or 

CASES 

PROG- 

MAXIUAL 

PRIOR COLLAPSE 

GOOD 

REMARKS 

NOSIS ^ 

OBSERVATION 

Phrenic 

Any 



1944 

de los Rios (74) 


? 

? 

■ 

? 


Favorable, but vague 

Stuart (SI) 

1 

Fair 

3 yrs. 





Drury cl al. (41) 

28 

? 

Short 

76% 


Most 

Used post-partum in a 

Rilance et al. (73) 

101 

Fair 

4 yrs. 



50% 

few cases 

1 

Crow (35) 

223 

Fair 

5 yrs. 

Most 

Mostj 

44% 


1945 






! 


Crow et al. (36) j 

546 


5 yrs. 

100% 

100%, 

60%| 

Advises PP as a primary 

Anderson et al. (3) 


Fair 

4 yrs. 

96% 

Most 

74% 

procedure 

Far advanced: 74% im- 

Edwards et al. (42) 

50 

Poor 

15 mos. 

98% 

100% 

50% 

proved or better; mod- 
erately advanced : 100% 
improved or better; 
50% sputum conver- 
sion; used as a primary 
procedure altogether 
10% “success”; 40% "ira- 

Schmidt (78) 

61 

Poor 

4 yrs. 

Most 

Most 

? 

proved” 

An X-ray discussion only 

Proton et al. (68) 

15 

? 

Short 

Most 

? 

Many 

Favorable 


and complications, without specific figures on results or follow-up studies. Even 
Banyai’s new text (21) is deficient in this regard. 

After eliminating data on the use of pneumoperitoneum in intestinal and 
peritoneal tuberculosis, it is apparent that, despite the size of the bibliography, 
there is all too little concrete e^ddence on wliich to weigh the effectiveness of the 
procedure. 

Pinally, while over 90 per cent of those miting on the subject apparently 
consider pneumoperitoneum a definitely useful procedure, that it is not so judged 
by most tuberculosis physicians is a fact made obvious both by node-spread 
personal comment and avoidance of the procedure (40). 

TECHNIQUE 

The technique of administering artificial pneumoperitoneum has been frequently 
described. Our method has developed along simple lines and has been so safe in many 
hands over a ten-year period that it is briefly outlined, together with pertinent data on the 
continuation of treatment. 

All injections are given at a site about 2 inches to the left and below the umbilicus. 
This area is surgically prepared and infiltrated with 1 per cent procaine. 'A 1-inch, 
25-gauge needle is then deeply inserted and infiltration of the peritoneum is carried out. 
A puncture wound of the skin is made with a sharp needle. Then, for the initial treat- 
ment, a IJ-inch, 19-gauge, short-bevel needle is used, in which a small hole has been 
drilled 1 to 2 mm. from the tip on the long side; this is attached to a 2 cc. hypodermic 
syringe and penetration through the skin and at least two la5^ers of resistant tissue (pos- 
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terior rectus sheath and peritoneum) is made with a firm perpendicular twisting pressure. 
At this point, the S3u-inge is removed and 2 cc. of air are gentlj' pressed into the needle. 
If this air returns to the sj'ringe easilj' on drawing back on the plunger several times, the 
air has presumabty been forced into a confined space outside the ])eritoneal cavitj'; if the 
air injected is lost, one maj' conclude that he is in contact with the peritoneal cavity, and 
a 1 to 2 mm. further penetration is veiy carefulty made. 

The pneumothorax apparatus is then connected with the needle and air is slowlj' dis- 
placed into the needle. If the patient complains of pain at the site of injection when air 
is given, it is considered that the opening of the needle is not in the peritonc;rl cavity and 
further penetration should be made. Mild aching in the shoulders or anterior chest maj’ 
be noticed, usuallj^ some time after administration of air. 

Occasionalty these tests are inconclusive. Bearing in mind the possibility of pene- 
tration of the gut, as in the presence of adhesive peritonitis with a loop of bowel adherent 
to the inside of the abdominal wall, a new area a few centimeters awaj"^ is utilized. Rarety, 
a longer 3-inch “initial” needle will be needed to iienetrate thick-walled abdomens. 

While manometric readings, which incidentallj’^ are more positive on inspiration and 
less positive on expiration, are not alwaj’s obtainable initialty, fluctuations obtained maj' 
be of some value in determining the jrresence of the needle in a free peritoneal space. 

The initial dose of air varies from 300 cc. to 2,500 cc., depending on the indication; large 
doses are used to control hemorrhage. The average routine initial dose was cOO cc. and 
the average second dose was SOO cc. 

There is a remarkable variation in the capacity of different abdomens and in tolerance 
to both the acknowledged earlj' discomfort of pneumopei-itoneum and i)S3'chogenic factora. 
This earl3' abdominal and chest pain, aggravated on bending and rolling over in bed, 
presents a problem not because of its severity, but because, in contradistinction, pneu- 
mothorax is relativety painless. 

Fluoroscop3' in the erect position after the initial dose will usuall3’ disclose air under 
one or both diaphragms and thereb3' confirm the presence of air in the desired location. 

Preoperative medication appears unnecessaiy except in highl3' nervous patients. 
Mild postoperative analgesia ma3’^ be needed for from two da3'S to two weeks, but can 
often be avoided b3' judicious reduction in the amount of air and b3^ technical skill in 
avoding extraperitoneal administration of air. 

The second dose is usually given on the second or third da3% the third on the fourth or 
fifth cla3’^, and subsequent doses twice a week, once a week, once in ten da3's and in some 
patients, once in two weeks. 

The size of refills was also quite variable and ranged from 400 cc. in a small stout 
pereon or in one with mau3' peritoneal adhesions, to as much as 3,000 cc. ever3" two weeks 
in a large multiparous woman with a relaxed abdominal wall, hlanometric pressure was 
seldom carried above plus 8, and often was around plus 5. The average maintenance 
dose per week in our series of around 40,000 refills was 1,250 cc. in white males, 1,285 cc. 
in white females, 1,095 cc. in colored males and 1,065 cc. in colored females; or an overall 
average of 1,165 cc. per week. 

As soon as the peritoneal cavit3' is well distended b3’ refills during three to six weeks or 
more, the space is entered in one thrust with a plain ll-inch, 19 gauge, sharp- bevel needle 
attached to the syringe as before, but without the use of procaine. B3" this time the 
administration of pneumoperitoneum is remarkabty simi)le. 

Abdominal bindera aie usualbv tried after a few weeks of treatment and, if well toler- 
ated, are used continuoush'. We have recentl3’ been able to demonstrate b3' fluoroscop3' 
in a series of patients that a slight further elevation and slight further limitation of 
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motion on both quiet and deep respiration of one or both diaphrapnis may be obtained 
in many patients v.iti\ a well-fitted binder. Some, seem better able to tolerate pneu- 
moperitoneum wearing the binder, and many arc able to space refills out to a longer in- 
terval by gradually tightening the binder between them. 

A special binder is gradually being evolved for us.' Figure 1 shows a patient wearing 
the most recent model. 

Pneumoperitoneum therapy has been continued in much the .same manner as pneu- 
mothorax or a course of idirenic nerve cnishes, that is, until the dise;ise is well under 
control or its i)articular purpose has been accomplished. There is reason to believe that 



Fig. 1. Special pneumoperitoneum binder. 


an effective pneumoperitoneum, when it is not used to prepare the patient for chest 
surgerj', should be continued somewhat longer than pneumothorax (table 5). 

Treatment was abandoned for failure to obtain satisfactory diaphragmatic 
elevation (5 cm. or more), for failure to obtain roentgenological and/or sympto- 
matic benefit, because of certain complications, and, in a few, because of in- 
dividual unwillingness to tolerate enough air to cause effective diaphragmatic 
elevation. 


’’ Through the courtesy of Spencer, Incorporated, New Haven, Connecticut, to whom 
we are indebted. 
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RESULTS 

Table 2 shows the principal form of treatment used in all cases of reitifection 
pulmonaiy tuberculosis at the North Carolina Sanatorium for ten 3 'ears. The 
distribution of treatment at the Eastern North Carolina Sanatorium was roughh* 
parallel. The chart is divided into colored and white patients and starts one 
j^ear before the firet patient taking pneumoperitoneum was discharged from 
each division. The hicreasing use of pneumoperitoneum is apparent; at tlie 
time of this report, it had reached a peak at 36 per cent of colored and 25.3 per 
cent of white patients out of an a^'erage census of 710 patients with reinfection 
type pulmonaiy tuberculosis at both institutions. 

In evaluating pneumoperitoneum, cases falling into the following categories 
were considered “satisfactor 3 '^” results: 

(a) All cavities closed b 3 ’^ roentgenogram and fluoroscop 3 ’', and sputum con- 
verted to negative.® 

(h) “Preparation for chest surgeiy,” which covem reduction in size of cavities 
on the operated side, closure of cavities on the other side and clearing of infiltra- 
tion on either side (see e.vample in figure 4). 

(c) “Improved,” which includes closure of some but not all ca\'ities, reduction 
in cavit 3 ’’ size, extensi-ce clearing of mfiltration, obliteration of an old pneumo- 
thorax space, obliteration of a chronic emp 3 'ema space with or without bron- 
chopleural fistula (figure 6 ), or definite improvement in s 3 miptoms and general 
condition persisting up to the time of loss of contact or to the date of this report. 

No case was classified as “satisfactoiy” unless the improvement was coincident 
with a satisfactory'- diaphragmatic rise after pneumoperitoneum thcrap 3 ' was 
started. Control of heraopf 3 ’-sis, although “satisfactor 3 ',” was considered too 
temporal^' an effect to evaluate together with factors of a more permanent 
nature and, therefore, is not included in the figures as a “satisfactory’” re.sult. 

“Unsatisfactoiy” results were: 

(a) “Temporaiy s 3 ’mptomatic improvement,” yrhich includes all those yrith 
relief of S3’mptoms and/or roentgenological improvement but with eventual 
progression of the disease yyhilc under pneumoperitoneum treatment. 

(b) No demonstrable benefit, including the serious complications of jmeu- 
moperitoneum. 

Table 3 summarizes the clinical data of the 474® patients prior to treatment 
yyith pneumoperitoneum for three months or longer. It is evident that most 
of the subjects yyere poor-risk adymneed cases, and that pneumoperitoneum yeas 
used principally' yyhen pneumothorax yyas cither unsat isfact 01 - 3 ’ or impossible, 
diaphragmatic parah’sis incffectiy'c or inapplicable, or major chest surgery' con- 
traindicated or unay’ailable. Afost of the feyy patients not classified as far ad- 
vanced yyere treated in the last tyyo 3 ’cai-s. 

'Sputum conversion is Imsctl tliroughoul tJiis rej)ort on twenty-four, forty-ciglit and 
sovcnly-two hour eonccntr.'itions varying from 2 to 1C in numher, and persisting negative 
through the iinihul.int stage before discharge. 

' 40“ at tiio Nortli Curotina Sanatorium, capacity COO beds, and fi7 at the hastern North 
Carolina Sanatorium, capacity ISO beds. 



TABLE 2 

Disiubulion of principal fm ms ofthaapyfor all patients discharged from the North Carolina 
Sanatoiium with reinfection pulmonanj tuberculosis f torn July 1 , 1937 to July 1, 1946, 
plus those icsident on July 1, 1946 


(Piison Division patients are not included) 
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57 
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0 

34 
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— 
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— 

— 
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W 

69 

78 

22 

57 

11 

0 

0 

35 
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0 

1939-40 C 

61 

41 

16 

11 

6 

20 

9 

36 
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6 

T 
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119 

38 

68 

17 
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9 

71 
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W 

67 

49 

45 
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0 

33 
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89 
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7 

21 

4 

56 
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45 

23 

26 

4 

89 
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W 
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65 
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37 
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44 

244 

g 

T 

173 

97 

74 

62 

19 

24 

1 

81 

521 

13 

W 

SO 

44 

15 

39 

12 

5 
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56 
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72 
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W 
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23 
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0 

79 
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0 
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27 
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68 
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74 

40 
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0 
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56 

36 

27 

25 

44 

63 

0 

15 

266 

32 

tientsJuly C 

70 

34 

15 

24 

11 

71 

0 

15 

222 

24 

1, 1946 T 
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70 

42 

49 

55 
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0 

30 
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56 
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T 
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^ W: -white— C coloied— T; total 

* discharge of a patient who had taken pneumopeiitoneum was 4-11-39 

at the Colored Division, and 7-28-40 at the White Division. 
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Table 4 subdmdes the results of therapy into “satisfactory” and “unsatis- 
factorj’',” and differentiates the white and colored patients in whom pneumo- 

TABLE 3 


Summanj of pertinent data in 474 cases prior to pneumoperitoneum therapy 



WHITE 

DIMSIOV 

COLORED 

DIVISION* 

TOTVL 

Number of cases 

ISS 

2S6 

474 

Sex: 




Male ... 

44% 

47% 

46% 

Female . . . 

56% 

53% 

54% 

Age; 




Range . . 

14-159 

S-67 

S-69 

Average 

35.4 

28. 2 

31.2 

NTA classification before treatment; 




Far advanced 

S4% 

91% 

S9% 

Moderately advanced 

16% 

9% 

11% 

Minimal 

0 

0 

0 

Prognosis : 




Good 

1% 

0.5% 

0.4% 

Fair 

24% 

15% 

is% 

Poor 

62% 

66% 

65% 

Desperate 

13% 

IS 5% 

10 0% 

Sputum positive 

99% 

100% 

99.7% 

Ca\itation: 




Any 

99 5% 

99 2% 

99 3% 

Multiple 

Most 

Most 

Most 

Bilateral (approx.) 

50% 

75% 

65% 

Bilateral disease 

100% 

100% 

100% 

Pneumothorax failure before PP 

74% 

74% 

74% 

Diaphragmatic paralysis three months or more 




before PP 

02% 

52% 

50% 

Pneumothorax and/or diaphragmatic paralysis 




before PP 

99% 

S2% 

SS%* 


* The 12 per cpnt ulio lind no prior collapse therapy fall almost entirely nitliin the 
group discharged 1015—10 and the resident patients 


ppritonenm was used alone, in eombinalion with a panilyzcd diaphragm (figure 
3), and in combination with pneumothorax with or witliout diaphragmatic 
paralysis. 
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On the white service the results were consistent, and rouglily the same whetlior 
pneumoperitoneum was combined with other collapse measures or not, the 
average being 57 per cent “siitisfactory.” 

TABLK •! 


Results of pneumoperitoneum theropn at the North Carolina Sanatorium 1937-Jfi, and East- 
ern North Carolina Sanatorium 19/,S-46, used alone and in combination with diaphrag- 
matic paralysis and pneumothoraj, subdivided into white (il") and eolored (C) palicttls 



WITI! DlAri!RAC\f\TIC 
PARALYSIS 

ALOKn: 
WITHOUT 
PARALYSIS 
or riTHKR 
niM’IIRAOM** 

WITH 

PNrUMO- 

TIIORAX 

TOTAL 

With a 
definitely 
iiaralyicti 
diaplirafrm 

With a 
l>ossih1y 
l^raly/cd 
diajihrapm* 

w 

c 

w 

C 

w 

c 

w 

c 

w 

C 

Total tre.atcd 

90 

130 

B 


09 

128 

10 

0 

188 

280 

(both W and C) 


>0 

11 

■ 

It 

)7 

2 

2 

4- 

■4 

Satisfactory results 











Cavities closed; sputum nega- 











tivc ' 

15 

13 

2 

1 

15 

14 

3 

1 

35 

29 

Prepared for chest surgerj’. . . . 

24 

22 

0 

3 

9 

0 

2 

1 

35 

32 

Definitely improved 

19 

22 

3 

2 

12 

IS 

4 

2 

38 

44 

Total number.; 

5S 

57 

5 

0 

30 

38 

9 

4 


Ina 

(both W an'd C) 

1 

5 

11 


•4 

13 

213 

Total i)er cent 


44 

71 

27 

52 


50 

07 

67 

37 

(both W and C) 


51 

3 

S 


17 

5 

9 


15 

Unsatisfactory" results 











Temporary" symptomatic im- 











j)rovemont 

15 

17 

1 

0 

7 

23 

3 

0 

20 

40 

No improvement or worse 

23 

50 

1 

10 

20 

07 

4 

2 

54 

135 

Total number. .' 

38 

73 

2 

10 

33 

90 

7 

2 

80 

181 

(both W and C) 

111 

1 

8 

123 

9 

201 

Total per cent 

40 

50 

29 

73 

48 

70 

44 

33 

43 

03 

(both W and C) 

49 

02 

03 

41 

55 


* A phrenic operation had been done prior to pneumoperitoneum, but either the status 
of diaphragmatie paralj'sis at tliis time was not clearly stated in the record, or there had 
been only a partial resumption of function of a prcviousl}^ paralyzed diaphragm. 

** A number of these cases had had previous diaphragmatic paralyses, but function 
had been regained prior to or about coincident with the institution of pneumoperitoneum 
therap 3 '. 

On the colored service results were definitely poorer, being 37 per cent “sat- 
isfactoiy” of the total, and less consistent in that pneumoperitoneum alone was 
less effective than when combined with diaphragmatic paralysis. 

It should be pomted out that no attempt was made to evaluate the relati 3 T 
effect of diaphragmatic paralysis and pneumoperitoneum when both were used; 
if pneumoperitoneum was used for more than three months, the case was in- 
cluded in this series. The series was not controlled by a preliminary period of 
























Fig. 2a. (Upper left.) Pncumopcriloncttni alone: Film date 12-31— 45 on J. O., a 27-year- 
old.ivhite male, admitted 12-2S— Jo with far advanced, B, disease with extensive bilateral 
involvement and multiple small cavities Sputum positive on direct smear. E.xtensive 
spre.ad had occurred during previous six months. 

Fig. 2b. (Upper right.) Film dated 9-2S— 10 on J. 0. shows much clearing and cavity 


closure from pneumoperitoneum which was instituted 1-12-16; 7 negative seventy-two- 
hour concentrations since 5-15-46; progressively ambulant since 6-20—16. 

Fig. 3a. (Lower left.) Pneumoperitoneum plus diaphragmatic paralysis: Film dated 
5-12—11 on H. J , a 23-j’ear-old colored female, admitted 5-11-41 with far advanced, C, 
disease, consisting chiefly in a large cavity in the right upper lobe. Sputum positive on 
direct smear. Right pneumothorax failed 5-15-41. Pneumoperitoneum was begun 5- 
22-41; phrenic crush was added on right 6-5-41. Cavity closed and sputum converted to 
negative in October, 1941, 


Fig. 3b. (Lower right.) Film dated 1-23-43 on H. J. shows cavity now closed. Dis- 


charged home 2-7-43 after IS negative sputa. In July, W40 she was doing house work 
full-time, feeling well, still taking pneumoperitoneum, lesion stable by roentgenogram and 


2 twenty-four .-hour concentrations were negative. 
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bcd-rcst. in most, cases, nor by a parallel series on bed-rest. However, all cases 
in which there was real dovdjt of there being a “satisfactory” outcome were 
placed in one of the two “unsat, isfactory” categories. 

Included among the “improved” patients arc 3 instances of successful oblit- 
eration of old pneumothorax spaces in which the lung had failed to reexpand 
after prolonged observation on bcd-rcst; also included are 5 cases of obliteration 
of still infected empyema spaces, 2 of which were complicated by bronchopleural 
fistulac. The use of pneumoperitoneum for this puri)osc was first reported by 
Mcllics in 1939 (G2). 

Attention is also called to the 2G Avhitc and 4G colored patients who showed 
temporary symptomatic improvement. Although manj’’ of these patients ulti- 
mately died or were sent home or to another institution as unimproved, their 
relief from cough, ease in raising sputum, lowered temperature and feeling of 
well-being were gratifying, at least for a time. Some so classified were improved 
rocntgcnologically and/or clinically for many months only to suffer a relapse. 
In addition, many of the 23G patients who took pneumoperitoneum for less than 
three months were afforded symptomatic relief and, at times, control of hemop- 
tysis in their last days, and nearby patients Avere often spared from listening to 
severe and prolonged coughing. 

The average duration of treatment in the sanatorium among those who took 
pneumoperitoneum for three months or longer was 51.8 Aveeks; 54.5 AA’eeks in 
Avhite patients, and 50.5 Aveeks in colored. 

Pneumoperitoneum is knoAATi to haA'c been continued after discharge in 156 
patients. FolloAv-up studies revealed that 42 have uoav received treatment over 
tAvo years, 14 oA'er three years, 8 over four years and 4 OA'^er liA^e years. 

The duration of sanatorium plus post-sanatorium pneumoperitoneum treat- 
ment of “satisfactoiy” cases Avith caA'ity closure and sputum conversion, not 
requiring eventual chest surgery, has lasted up to almost six j'ears. FolloAA"-up of 
all 41 such patients jdelded the folloAAing information : 21 Avere aliA'e and appar- 
ently AA'ell, many AA'orking, Avith caAuties still closed according to recent roent- 
genograms and sputum negative on at least one recent test (routine smear or 
tAA'eiity-four-hour concentration ; no gastric specimens, cultures or animal inocula- 
tions AA'ere used), observed over periods of from four months to four and one- 
half years foUoAA'ing discharge, or an aA'-erage of eighteen months; 95 per cent 
took pneumoperitoneum after discharge for an aA'-erage of eighteen months. In 
addition to these 21, 3 noAv require chest surgery after one, three and one-half 
and four and one-half years, respecth^ely; 2 have reactivated tuberculosis after 
one and three years; 2 are dead, three and five years after discharge, cause unde- 
termined; one died folloAAdng a “stroke” tAA'o j’-ears after discharge; one died 
of tuberculosis five years after discharge and three years after stopping pneu- 
moperitoneum in good general condition; one died of tuberculosis four years 
after discharge despite resumption of pneumoperitoneum. No information is 
aA'ailable on 10. 

So far only 14 such “satisfactoiy” cases haA’-e discontinued treatment (see 
table 5). The duration of treatment in these cases Availed from 49 to 247 AA'eeks, 
an aA'erage of 133 Aveeks. Onlj’’ 8 haA'^e been obseiwed OA^er one year after stop- 
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pins: pncunioporitonouin, too few from which to attempt to derive any statistical 

data. ^ 

Tim duration of treatment in preparation for chest, surgery when “satisfactory” 
results were obtained was from IS to 239 weeks oi- an average of 79.4 weeks. 
Follow-up on all 09 patients classified as “prepared for chest surgery” yielded 
the following results: 23 were doing well and sjjut urn-negative one month to 
four years, avcnige t wenty months, after surgeiy; one is now doing well one year 
after revision of a two-stage thoracoplasty, 13 were still split um-i)ositive but 
apparently improved two to fourteen months after .surgery; 5 died during or soon 
after surgery (10 jicr cent operative mortality); 2 arc now respiratory cripples 
following surgeiy; 2 had reactivation of disease one and three and one-half years 
after surgery; no information is available, on 3 after successful completion of 
surgery; one was murdered at home while awaiting surgery; 10 arc still awaiting 
surgery in the hospital. 

liilevcn of these surgical jiatients received extrapleural inieumonolysis with 
jiacking of methyl methacrylate (Incite) .spheres, an ingenious and apparently 
successful revival of an old approach to the collap.se problem by Wilson and 
Baker (89). One death occurred in this group. 

COMl'UO.VTIOXS 

The following complications of pneumoperitoneum, used to treat pulmonary 
tuberculosis, have been reported in the literature. oMost articles report serous 

Fir.. 4a. (Upper left.) Pucumopcritoiinm in prcpanilion for chrsi sunjerii; Film dated 
•1-21—11 on E. tv., a 41-yoar-old white male, admitted 4-20-41 with far ndvnneed, C, disease; 
(here is heavy easeution and some cavitation on the loft, plus heavy active involvement on 
the riy;ht. Sputum positive on direct smear. Ix*ft pneumothorax was abandoned 4-28-41 
after a “spontaneous” pneumothorax. I^cft phrenic crush O-lO-Il. 

Fjg. 41). (Upper right. ) Film dated S-S— 14 on E. tV. shows much clearing on both sides 
after pneumoperitoneum was started •1-19-4.1, but sputum still positive and left apical 
cavity still open. 

Fig. 4c. (Centre left .) Film dated 3-21—10 on E. IV. taken just prior to discharge from 
sanatorium shows end-result of eight-rib two-stage thoracoplasty completed 2-29-45. 
Pneumoperitoneum was abandoned 1-22-15 just prior to operation. Eight negative spu- 
tum concentrations since 3-13-45. In July, 1946 he was working four hours per day, 2 
sputum concentrations were negative, he was feeling well and lesions were stable by routine 
postero-antcrior and Buck}' roentgenograms. 

Fig. 5a. (Centre right.) Pncumoperiloncum plus pneumothorax: Film dated 3-30-42 
oniSL K., a 2S-ycar-old white female, readmitted 3-24-42 with far advanced, C, disease with 
bilateral extensive involvement and simtuni positive on direct smear. She had had a right 
phrenic crush 12-27-39; diaphragmatic function liad never been fully regained. 

Fig. 5b. (Lower left.) Film dated 5-10-43 on M. K. shows satisfactory left pneu- 
mothorax which had been instituted 4-6-42, but disease is now worse on right. Sputum 
still positive on direct smear. Eight pneumothorax failed 5-2-43. 

Fig. 5c. (Lower right.) Film dated 1-23—14 oiiM. K. shows effect of pneumoperitoneum 
which was started 5-14-43; sputum converted 7-7-43 with great relief of cough and ex- 
pectoration; discharged to part-time duty as nurse in sanatorium 3-1-45; left pneumothorax 
stopped January, 1946; pneumoperitoneum stopped 6-10-46 because of febrile reactions 
after refills. Sputum had been persistently negative on many concentrations; then became 
positive on 2 occasions without change in stable appearance of roentgenograms and without 
untoward symptoms. Sputum now negative after modified bed-rest for one month. 




320 


MlTCIIULL, HIATT, MCCAIN, IIASOM AND THOMAS 


peritoneal clTusions and peritonitis, aggravation of various types of abdominal 
hernias, subcutaneous emphj'sema in various locations, dyspnea and abdominal 
pain. A number of observers liavc reported puncturing the gut but there are no 
reports of serious consequences of this accident. Other less common compli- 
cations reported are: obliterative adhesive peritonitis (3, 2G, S3), acute ap- 
pendicitis occurring eleven times more frequently than the natural expectancy 
(73), mediastinal emphysema (IG), accidental pneumothorax (IG, 72), aggrava- 



Fig. Ga. (Left.) Obhtcralioji oj empyema space wilh pncwnopcriioncum: Film dated 
3-14—15 on J. C., a 19-year-old colored male, admitted 9-1G-44 with f.ar .advanced, C, disease, 
with large cavity in left upper lobe and multiple small cavities in right upper lobe; sputum 
positive on direct smear. Left pneumothorax was started 11-15—14 and left phrenic crush 
added 1-9-45; collapse still unsatisfactory and fluid appeared. Pure tuberculous em- 
pyema became apparent in late January, 194G; condition failed to improve on repeated 
aspirations of thick pus and irrigations for six and one-half months. 

Fig. Gb. (Right.) Film dated 5-30-4G on J. C. shows ree.xpansion of left lung and ob- 
literation of empyema space after pneumoperitoneum was started 8-12-45. The fluid was 
dried up wdthin three weeks after pneumoperitoneum was started. Right upper lobe 
cavities no longer visible; now awaiting a left thoracoplasty. 

tion of preexisting heart disease (44), hemoptysis made worse (62), rupture of 
diaphragm (3), atrophy of diaphragm (02), dysmenorrhea (42, 62), aggravation 
of preexisting enteritis (38, 80), hemon-hage from rectum (42), “peritoneal shock” 
(39), massive atelectasis (26), and lobular atelectasis (62). 

Five deaths due to pneumoperitoneum have been reported, 4 due to air em- 
bolism (72, 83, 88), and one of sudden death, cause undetermined (48), probably 
air embolism.^® 

Tw’o more cases of fatal air embolism have been reported, one by G. Roche and J. 
Giron, Rev. de la tuberc., 1944-45, 5, 109, and the other by F. A. H. Simmonds, Lancet, 
April 13, 1946, 250, 630. [Editor] 
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In our 710 caPos liu-ir was ono doatli fliroclly Iraconblc! lo pncuinoppritoncum, 
from air embolism followiuf' accidental administration of air into the substance 
of lUo liver, unquestionably a breach of techniciiu*. There were 2 aulopsied 
cases of mixed infection peritonitis, one of which showed a perforated tuber- 
culous ulcer of the ileum, and in neither was there gross postmortem evidence of a 
punct\irc wound of the gut. 

The complications observed in this series are listed in table 0. In less tlian 5 
per cent did complications lead to abandoiunont of i)neumoperitoneum. Xone 
of the ‘‘minor’' complications were cause for abandonment, except the febrile 
reactions following refills. Tliese roaction.s api)eared m.'iny month.? after treat- 
ment was started and remain \n»oxplaine<l. 

rneunioperitoneum was abandond Iwcatise of j)ain in -K), and dyspnea in 13 
patient.?, two factors not decmc'd to tnie complications. In each instance 
when pain was the cause of abatidonmenl, it occurred during the first few weeks 
of therapy. 

Unfortunately our records do not show the frequency of intraperitoncal ad- 
licsions, but they were obser\-cd in varjdng degree in many cases. .(Vndersoa 
and Winn (3) found them in 71 percent of patients. In only 5 kno\N'n cases navs 
it noccss;\rj’ for us to abandon treatment because of .such adhesions, usually when 
the liver .and right diaphragm were densely adherent . In one patient, numerous 
adhesions beneath both diaphragms were severed at laparotomy with subsequent 
satisfactoty diaphragmatic elevation. In ono other patient, severance of ad- 
hesions was followed by severe shock, apparently due to sudden decompression 
of the thoracic and abdomin.al viscera; the p.aticnt survived, however, and 
pneumoperitoneum was continued uneventfully witli materially improved 
diaphragmatic elevation. 

Only 3 patients with hernia were unable to continue treatment after appljdng 
a well fitted truss. 

Needle perforation of the gut during administration of air was suspected 
clinically on a few occasions, without any serious sequelae. 

In one patient a needle, broken during the administration of air, was lost, 
necessitating a laparotomy to remove it. The patient recovered unevcntfull}'; 
pneumoperitoneum was not resumed as she came to thoracoplasty a few weeks 
later. 

Peritoneal effusion, clear or cloudy, was observed in a total of 52 patients, or 
an incidence of 7.3 per cent. Other observers have found the incidence to be 
3.8 per cent (44), 8 per cent (36), and 12 per cent (35). Ophuls (65) found that 
12 per cent of patients dying of tuberculosis show peritone.al fluid of some degree 
at autopsy, in the absence of pneumoperitoneum. 

Repeated hemoptyscs were relieved after removal of pneumoperitoneum in 
7 patients. 

Acute pleurisy with effusion occurred in 5. The relation, if anjq of pleurisy to 
pneumoperitoneum is not clear, but this incidence seems no more than the natural 
expectation. 

Contrary to the early literature on the subject, improvement in the symptoms 
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of tuberculous enteritis was not observed in this series. In fact, the patients 
with severe enteritis usually did poorly on pneumoperitoneum from the stand- 
point of their pulmonary disease. Since considerably less air was used in treating 
enteritis and peritonitis with pneiunoperitoneum (6), the degree of visceral 

TABLE 6 


Complications observed in 710 patients receiving pneumoperitoneum - 



KDUB£S OF CASES 


Colored 

White 


Major complications 

requiring abandonment of pneumoperitoneum in each case 



12 ' 

10 


1 

1 


2 

2 

Air embolism, following accidental administration of air into 
tVin fliiViehfl-ncp of the liver; iTomedinte dentil 

1 

0 

Incarcerated femoral hernia (pneumoperitoneum resumed 

1 

0 


1 

1 

Sudden attach of abdominal pain following refills, possibly due 

t.n ftir omboli.^TTi 

0 

1 

Wheezing cough, relieved after pneumoperitoneum was aban- 
doned 

0 

1 

Totals 

18 

16 

Frequency of major complications: 4.7 per cent 


Minor complications 


Clear peritoneal transudate, negative on direct smear and cul- 

1 


ture for acid-fast organisms (therapy not abandoned) 

13 

11 

Aggravation of hernia: 



inguinal 

9 

2 

umbilical 

7 

0 

postoperative 

0 

2 

Febrile reactions following each refill 

1 

3 

Acute appendicitis 

0 

1 

Hemoptysis, made less severe or relieved by abandoning pneu- 



moperitoneum 

6 

1 

Pleurisy with effusion 

0 

5 

Totals 

36 

25 

Frequency of minor complications: 8.6 per cent 


compression usualty accompanying effectively elevated diaphragms may account 
for this discrepancy. Clinical enteritis may therefore be considered a con- 
traindication. 

Table 7 briefly outlines the pertinent abdominal findings in the 17 autopsies 
obtained on patients who had received pneumoperitoneum. 

Diaphragmatic paralysis follovang phrenic crush may have a greater tendency 
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to fail to regain normal function in the presence of supplementarj' pneumoperi- 
toneum. Out of the 474 patients taking pneumoperitoneum longer than three 
months, there were 193 'with sufficient elapsed time after operation and sufficient 
data in the record to survey. Of these, 42 per cent showed complete and 9.5 
per cent partial failure to regain normal function in from one to four years after 
their phrenic crush. Paralysis was considered complete ydth a 4 -or 5 cm. 

TABLE 7 


Pertinent abdominal findings in all 17 autopsies performed on patients taking pneumoperi- 
toneum: all showed advaneed active pulmonary tuberculosis 


INITIALS 

COLOR 

TERTINEKT ALDOUINAL TINDINCS 

rCRATION^O? 
rNEUMorasi- 
TONEXnC TREAT- 
MENT IN WEEKS 

M. D 

C ' 

Tuberculous adhesive peritonitis ■ndth fluid 

1 

IV. R 

w 

No pertinent abdominal findings 

2 

H. H 

w 

Severe enteritis; small amount of clear fluid 

4 

L. S 

c 

No pertinent abdominal findings 

7 

M. D 

w 

1 Severe mixed infection peritonitis; severe enteri- 
tis with a perforated ulcer of ileum 

14 

G. D 


No pertinent abdominal findings 

IS 

W. M 


Severe tuberculous peritonitis and enteritis 

22 

■w. J 

i w 

Massive ascites; severe enteritis; caseous mesen- 
teric adenitis; severe portal cirrhosis; (chronic 
cor pulmonale) 

23 

G. C 

c 

No pertinent abdominal findings 

24 

R. B 

w 

No pertinent abdominal findings 

25 

G. G 

c 

Mild adhesive peritonitis; no fluid 

26 

G. G 

V7 

No pertinent abdominal findings 

27 

J. D 

i 

i 

w 

i 

Small amount clear fluid; chronic passive conges- 
tion of liver (chronic cor pulmonale, slight) ; 
post-surgical death; no abdominal fluid present 
when pneumoperitoneum was abandoned three 
months before 

2S 

L. S 

c 

Severe enteritis with perforation of an ulcer of 
ileum and severe tuberculous peritonitis 

33 

C.M 

c 

Severe mixed infection peritonitis 

39 

M. P 

c 

No pertinent abdominal findings 

56 

J. 'W 

w 

Severe adhesive tuberculous peritonitis with 
multiple pockets of cloudy fluid; no enteritis 

13 


elevation and loss of motion or paradoxical motion of the diaphragm. Paralysis 
was deemed partial in the presence of elevation plus material reduction in descent 
of the diaphragm on deep inspiration. No allowance was made for age, nor for 
the factor of adhesions, but all were initial crushes using a uniform technique of 
three clamps on the main trunk and severance of all accessory branches found. 

In a parallel series of 192 initial phrenic crushes, alone and with pneumothorax 
but without coincident pneumoperitoneum, performed by the same surgeons 
and controlled in the same manner, 21.3 per cent showed complete and 16.1 per 
cent partial failure to regain normal function in from one to four years follo'ndng 
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the crush. Although the proof is not as yet available, it is believed that ex- 
cessive stretching and resultant muscular atrophy, plus supra- and subdiaphrag- 
matic adhesions formed during elevation, both play a part in these findings. 

The Uterature on diaphragmatic paralysis 3 aelds almost no specific information 
on permanent loss of function following phrenic crush. Pinner (67) estimates 
that at least 10 per cent of supposedly temporary diaphragmatic paralyses be- 
come permanent and found the literature uninfonnative. Crow and Whelchel 
(36) obser\’^ed only 5 per cent permanent paralyses in their 546 patients taking 
both pneumoperitoneum and phrenic crush; they recommend dissection of the 
nerve from its sheath and crushing of the nerve only. 

COMjrENT 

These statistical data are not presented as final proof of the efficacy and safety 
of pneumoperitoneum. It has been frequently, and correctly, stressed that 
statistics of tuberculosis treatment are profoundly influenced by the convictions 
of the author, the lack of controls and the pronounced natural tendencj-^ of many 
cases of tuberculosis to improve spontaneously or on bed-rest alone (67). For 
instance, since pneumoperitoneum may cause discomfort on bending at the 
waist, the patient is more apt to stay in bed, a fact which one author thought 
was the principal advantage of pneumoperitoneum (84). The results, however, 
seem to have been significantly better than those observed on similar advanced 
cases on bed-rest alone, before the advent of modem pneumothorax and thoraco- 
plasty. 

It also may be fallacious to attempt to distinguish between the effects of pneu- 
moperitoneum alone, and in combination vith diaphragmatic paralysis, since 
experience has demonstrated to our satisfaction that each method has its own 
indications. 

Pneumoperitoneum, both with and wdthout diaphragmatic paralysis, provides 
a simple reversible method of reducing lung volume, imi- or bilaterally, to a 
variable degree. The amount of useful pulmonary relaxation obtainable there- 
with is unpredictable in the individual case until it has been tried. 

It is believed that pneumothorax and primary thoracoplasty should always be 
considered, and even that pneumothorax should usually be attempted where 
indicated, before pneumoperitoneum is apphed. 

However, pneumoperitoneum alone now seems preferable to conventional 
collapse therapy or simple bed-rest in the case with fairly extensive, bilateral, 
predominantly productive disease with positive sputum, provided the cavities 
are not too old or thick-w^alled (figure 2). 

Pneumoperitoneum plus diaphragmatic paralysis is useful in those patients in 
whom one can be fairly certain of the side from wffiich positive sputum is coming. 
When the source of positive sputum is not clear after thorough study, pneumo- 
peritoneum alone is recommended for a trial period of from two to six months, 
since supplementary diaphragmatic paralysis often limits the compression 
effect of pneumoperitoneum to that side. 

Another advantage of applying pneumoperitoneum before diaphragmatic 
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paralj’-sis is the information gained therei\ith regarding the mobility and at- 
tainable elevation of the diaphragm to be paralyzed (36). 

It has been emphaazed that pneumoperitoneum may convert an ineffective 
diaphragmatic paratysis into an effective elevated one. It is believed that 
pneumoperitoneum ma}^ further improve upon diaphragmatic paralysis Mith a 
good rise, by abolishing the parado>dcal motion thereof (62),wluch theoreticall}^ 
impairs pulmonars’^ drainage (67). 

Pneumoperitoneum has the tremendous advantage over pneumothorax of 
greater safets'’ and freedom from a variety of serious early and late compli- 
cations. It has a most practical advantage over pneumothorax and all major 
forms of surgical collapse in the ease of following the effects of treatment b}’' 
roentgenograms (36). 'Uffth almost no exceptions, it may be abandoned and 
reestablished at nill, the space never having been lost to an adhesive peritonitis 
in our experience. 

An “effective pneumothorax” (69) is still unquestionably the most satisfactory'^ 
collapse measure for pulmonary tuberculosis; but, that it is very limited in its 
practical application in all those needing collapse therapy caimot be denied. A 
phrenic crush vith good diaphragmatic elevation appears to be amazingly ef- 
fective at times, in selected cases. Thoracoplasty is now a safe and most de- 
pendable procedure in increa^g numbers of cases, when they are properly 
selected and prepared. 

However, the vast problem of advanced, particularly bilateral, tuberculosis 
as seen so frequently in state and county sanatoria remains largely imsolved by 
these accepted measures. 

It is contended that pneumoperitoneum has an important place in the treat- 
ment of many of these advanced cases, particularly those with bilateral cavita- 
tion, in which pneumothorax is contraindicated, fails or must be abandoned, 
and major surgery impossible. The practical consideration of the continuing 
relative unavailability of thoracoplasty in some localities, because of the shortage 
of facilities, trained personnel and funds must not be overlooked. 

CONCLUSIONS 

1. In producing a temporary reversible reduction in lung volume, pneu- 
moperitoneum provides an effective measure for the treatment of many cases of 
advanced pulmonaiy tuberculous. 

2. Pneumoperitoneum will help prepare many advanced bilateral cases for 
major chest surgery. 

3. In direct contrast to pneumothorax, pneumoperitoneum is a simple safe 
procedure vith only rare serious complications and sequelae, when correctly 
used. 

4. The possibility of using pneumoperitoneum should always be conadered in 
planning the treatment of advanced pulmonary tuberculosis. 

SU&IMART 

1. The existing literature on pneumoperitoneum is lacking in detailed reports 
on results of treatment followed over prolonged periods. 
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2. Wliilo the vast majority of the literature is favorable, pneumoperitoneum 
remains in relative disrepute in most quarters. 

3. Our observations indicate that pneumoperitoneum is an easy, safe procedure 
and requires less judgment and experience to apply than pneumothorax. 

4. The use of pneumoperitoneum for an average of 54.5 weeks was responsible 
for 57 per cent satisfactory results in 188 white patients and, used for an average 
of 50.5 weeks, was responsible for 37 per cent satisfactorj'^ results in 286 colored 
patients with advanced pulmonary' tuberculoas, not amenable to conventional 
forms of collapse therapy. 

5. Pneumoperitoneum was useful in relieving sj-mptoms in terminal pul- 
monarj' tuberculosis. 

6. Pneumoperitoneum was occasionalls' useful in helping rce.xpand an “un- 
expjindable” lung and in obliterating empyema space, and in controlling pul- 
monar>' hemorrhage, when other methods failed. 

7. An abdominal binder is a useful adjunct to pneumoperitoneum in most 
patients. 

8. The complications of pneumoperitoneum given to 710 patients for periods 
ranging from one dose to 306 weeks were minor in 8.6 per cent, and “major” in 
4.7 per cent; pneumoperitoneum was the direct cause of death in one case. 

9. Pneumoperitoneum was responsible for a significant increase in the failure 
of diaphragms to regain normal function following phrenic crush. 

10. The presence of tuberculous enteritis was associated uith frequent failure 
of pulmonarj' tuberculosis to show a satisfactory response to pneumoperitoneum 
in amounts large enough to cause effective diaphragmatic elevation. 

SOTIARIO 

1. En la literatura relative al neumoperitoneo no figuran informes pormenori- 
zados acerca de los resultados terapeuticos obsen'ados durante perfodos pro- 
longados. 

2. Aunque la inmensa mayorla de la literatura se muestra favorable, el neumo- 
peritoneo continua en general en deserddito relative. 

3. Las observaciones de los autores indican que el neumoperitoneo es un 
procedimiento sencillo e inocuo cuya aplicaci6n exige menos juicio y experiencia 
que el neumotdrax. 

4. El empleo del neumoperitoneo durante un periodo de 54.5 semanas obtuvo 
75% de resultados satisfactorios en 188 enfermos blancos, y utilizado durante 
un promedio de 50.5 semanas, obtuvo 37% de resultados satisfactorios en 286 
enfermos de color con tuberculosis pulmonar avanzada que no cedia a las formas 
habituales de la colapsoterapia. 

5. El neumoperitoneo resultd util para aliviar los sintomas en la tuberculosis 
pulmonar terminal. 

6. El neumoperitoneo resultd, de cuando en cuando, dtil para ayudar a reex- 
pandir un pulmdn “inexpandible” y para obliterar el espacio empiemdtico y 
cohibn- la hemorragia pulmonar cuando fracasaban otros mdtodos. 

7. En la mayor parte de los enfermos una faja abdominal resultd un coadyu- 
vante litil del neumoperitoneo. 
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8. complicncionc-i (irl n('umoj>crU«n (‘0 ndrnini.stnido a 710 cnformos 
durante perJtxlo.s (pie variarun de una doda a 300 fcrnanaH, fueron de xncnor 
imjiortancia en S.O^ry d(' "mayor inijiortatu'ia" eu -l.T^o tdcndo in causa dirccta 
do la muorto on un ca'^o. 

9 . ICl noumoporitonco fuO la causa do un aumonln sumificativo do la caj)acidad 
do loa iliafraumas para rccuj>orar fu luncidji normal con'^crutivamcnto a la iri- 
1unici('>!J del Wnico. 

10. l.a ontorUi.s tuborcult>''a fu^* ajKirontornonto una contraindicaciijn del 
rmploo del noumojH'ritonof) a do<is suficiontca pani ol tratamUailo eficaz do la 
tuborculo'-is pulmonar. 
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TRANSVERSE MYELITIS ACCOMPANYING TUBERCULOUS 

MENINGITIS'."- 

R. H. RIGDON 

Tuberculous iofection of the braiu, spinal cord and their coverings is a com- 
mon pathological process. The clinical manifestations in such cases indicate 
frequent involvement of the brain and its meninges when compared to that of 
the spinal cord and its meninges. This variation may be explained by the 
difference in quantity of tissue rather than by either specific affinity of the tissue 
for this bacterium and its toxin, or on any anatomical bases. 

Tuberculous involvement of the spinal cord in this instance may be considered 
to be either a metastatic lesion or the result of a direction extension of the in- 
fection from adjacent tissues. Toxins from this organism at one time were 
considered to be significant in the production of necrosis of the spinal cord (1). 
Rich (2) in discussing tuberculous meningitis saj'^s, “the entire appearance is that 
of a severe hypersensitive reaction, with marked inflammation and necrosis. 
The infection not infrequently extends along the blood vessels into the super- 
ficial laj’^er of the cortex. In addition, small superficial infarctions of the cor- 
tex may result from occlusion of infected vessels. The symptoms of tuberculous 
meningitis appear to be due principally to five effects upon the central nervous 
system: (1) Mechanical irritation, (2) hyqjersensitivity, (S) vascular obstruction, 
(4) extension of infection to the nervous system, (5) increased intracranial 
pressure,” 

Solitary tubercles may occur m the spinal cord with or without meningitis. 
Kupka and Olsen (3) found 87 cases reported in the literature and added one. 
I^Tien a tuberculoma is accompanied by meningitis the clinical manifestations 
may be both that of a tumor and that of an infection. 

The mechanism of the effects produced by Pott’s disease on the spinal cord is 
not obvious in all cases. The cord may be traumatized directly by the collapse 
of a disintegrating vertebra. An extradural or subdural abscess may be as- 
sociated with the diseased vertebra and exert pressirre on the cord. Cadwalader 
(4), in an article on paralyas in Pott’s disease, re%'iewed the earlier literature and 
discussed the problem both from a clinical and pathological standpoint. He 
said, “I have been able to find only two cases described in which paralysis devel- 
oped instantaneously without deformity of the vertebrae.” In reviewing this 
problem, Cadw^alader cites Kraske wbo observed pressiure on the cord in 6 of 
58 cases of Pott’s disease. Pischler (6) in 20 cases found compression of the 
cord ptoduced by a dislocated vertebra in 9 per cent of the cases, by an abscess 
in 17 per cent, while pachymeningitis externa was responsible for 74 per cent of the 

1 From the Department of Pathology, University of Arkansas, School of Medicine, 
Little Rock, Arkansas. 
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cases. Cadwalader emphasized in his cases of Pott’s disease that necrosis of the 
spinal cord may result from the vascular obstruction that may accompany a 
tuberculous reaction. 

Harbitz (1) observed a woman, aged 25 years, who first complained of coryza, 
cough, fever, headache and pain in the back. A little later the neck became 
stiff and it became more and more difficult for her to turn in bed, her legs be- 
coming paretic. The abdominal reflexes below the umbilicus disappeared and 
there was some hj-peresthesia in the lower extremities. The fever continued, the 
lower extremities became completely paralyzed and irregular contractions ap- 
peared in the right arm and right half of the face. A lumbar pimcture showed 
1,100 cells per cubic millimeter, a majority of which were lymphocytes. The 
patient died one month after the onset of the symptoms. There was a diffuse 
meningomyelitis involving the whole cord. Harbitz said, “there may be doubt 
as to whether the symptoms depended on the changes in the cord itself or in the 
nerve roots and spinal ganglions; but it seems reasonable to assume that the 
changes in the membrane and the roots therein were the most important at the 
time as the changes in the cord itself, and with the marked edema, must have 
resulted in great functional disturbances. The edema maj’’ have been caused 
partly as the result of the inflammatory changes in the veins and resulting stasis, 
but it ma}'^ also have been produced by toxic action from the great number of 
tubercles in the membranes.” 

Keschner and Davison (6) reported a case of a woman, aged 30 years, who 
developed lancinating pains in the right thigh and weakness in the right lower 
extremity. Neurological examination showed weakness of the left upper and 
right lower extremities which was most marked in the extensions of the foot. 
The deep reflexes were hyperactive, more so in the right lower extremity. There 
was a right Babinski sign. Sensoiy examination revealed hyperesthesia, hyp- 
algesia and hypothermesthesia below the fourth dorsal dermatome, except in the 
perianal region in which sensation was normal. The spinal fluid contained 7 
cells per cubic millimeter and a total protein of 41.5 mg. per cent. She had 
extenave pulmonaiy tuberculosis. Death occurred approximately one 3 'ear 
following the development of pains in the thigh. The spinal cord showed ex- 
tensive necrosis beWeen the first and sixth thoracic segments. There was an 
accumulation of an inflammatory exudate in the subarachnoid space about the 
cord. The blood vessels of the meninges were thickened and their walls were 
infiltrated by inflammatory cells. The lumina of some of the vessels were ob- 
structed. Keschner and Davison (6) said, “the spinal cord was subjected to 
two types of changes: (1) perivascular infiltrations, thickened adventitial coats 
and compression of the vessels and cord by the abscess, leading to vascular ob- 
struction; (2) a direct invasion of the spinal cord at its margins by the inflam- 
matory process. The latter process was less ex-tensive than the former.” 

Becently 2 cases of generalized tuberculosis with extensive necrosis of the 
spinal cord were studied in this laboratory. The significant clinical and path- 
ological findings are as follows: 
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CASE REPORTS 

Case 1: The patient was a colored woman, aged 21 years, who was delirious when brought 
to the hospital. Her husband stated that she was in good health until ten days previously, 
at which time she first complained of severe frontal headaches, general malaise, fatigue and 
a feverish sensation. There were vague pains and a feeling of tingling in the lower ex- 
tremities. Her feet and legs were completely paralyzed five daj^s before admission and 
two da>"s later she lost control of the anal sphincter and had to be catheterized. 

On admission her temperature was 103“ F.; pulse 110; respiration 24; the blood pres- 
sure, systolic 125 and diastolic 75. She was completely disoriented. The neck was stiff 
and its flexion caused pain. There was a flaccid paralysis of both lower extremities. The 
muscles of the abdomen and thorax were also paralyzed. Sensation was absent below 
the level of the second intercostal space anteriorly and the level of the spines of the scapu- 
las, posteriorly. There was some disturbance in sensation along the lateral surface of the 
right arm and forearm. The right patellar reflex was absent, the biceps, triceps, ulnar, 
radial and left p.atellar reflexes were active. Both upper and lower abdominal reflexes were 
absent. There was no Babiirski or ankle clonus. 

The cerebrospinal fluid showed 318 colls, of wlrich 81 per cent were poljTnorphonuclear 
leucocytes and 19 per cent lymphocytes. The sugar was 31 mg. per cent and the total 
proteins were 295 mg. per cent. Acid-fast bacilli were cultured from tliis fluid. A cere- 
brospinal fluid Wassermann test was positive. The patient’s condition declined rapidly 
and she died twelve hours following admission. 

Necropsy findings: Postmortem exannnation was made five hours following death. 
The body was that of a poorly nourished, colored female about 20 years of age. The 
peritoneum was covered vuth numerous small tubercles and there was a small amount of 
yellow fluid within the abdominal cavity. Fibrinous and fibrous peritoneal adhesions 
were present. A similar tuberculous process was present on the right and left sides of the 
thoracic cavity. The mediastinal lymph nodes showed extensive caseation. 

Numerous small tubercles were present in the lungs. Most of them were less than 
0.5 cm. in diameter. There were no cavities in the lungs. Microscopically the tubercu- 
lous lesions showed both the exudative and proliferative types of reaction. Similar tuber- 
culous lesions were present in the liver and spleen. No acid-fast bacilli were found in these 
tissues. 

The brain weighed 1,437 g. Its superior surface was hyperemic and covered b}' a 
slightl}’^ cloudy exudate. A thick purulent exudate covered the base of the brain. No 
changes were observed in multiple gross sections through the brain. The spinal cord, 
with its membranes, was removed from the cervical level downward. A thick purulent 
exudate covered the entire surface of the cord. It was tlucker over the lumbar portion 
than over the cervical. Many sections were made through the cord. A focal area of ne- 
crosis 0.5 to 1.0 cm. in diameter was present in the upper portion of the thoracic cord. 

It was impossible in this area to recognize the gray and wliite tissue; however, ana- 
tomical structures could be recognized in the greater part of the cord. Smaller foci of 
necrosis were noted in different portions of the cord. 

Histological observations on central nervous system tissue: Numerous foci of acute 
degeneration were present in both the gray and wlute matter of the cord. An irregular 
zone of necrosis was frequently found at the periphery (figure 1). The inflammatory 
exudate followed some of the blood vessels into the cord. No giant cells or areas of casea- 
tion were obsen^ed within the substance of the cord. The subarachnoid space was dif- 
fusely infiltrated with both mononuclear cells and polymorphonuclear leucocytes (figure 
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2A). An tn’c'.'iMoniil fiiaiil itII was i)rc.'OnL In tlm tlioincic j)oi li()n tlic dura matoi nas 
(ho site of a (uhoioiilous loaodon oiiaraotcriml Ity a loraliml ami of casoalioii and opi- 
thclioid and pant colls. It is snpto.stod that this may have hcon the site of an oviradnnd 
abscess vvhioh o.'ctoiuh'd inward to involve the coni. The nerve root.s natlnn (ho snl)- 
arachnoid .space wore snnoiindod by the exudate and .some wcie infiltrated with mono- 
nncloar cells (fipnv 2H). Groups of the nerve fibres wore dcf'onerated in many of the.-e 
nerves (fipn-e 3H). The wall of e.sson(i;dly every bloofi ve.ssel nvis infiltiated with this 
c.xnda(c and (heir lumina were occluded by recent thrombi (fipire dA). 

The monin,i;e.s covering the bmin e.vhibited changes similar to those about the s])inal 
cord. Acid-fast bacilli were eultuted fioin the spinal fluid. 



Fig. 1. A portion of Uic periphery of the spinal cord showing the extensive degcncratioir 
of the myelin sheaths. A similar focal degeneration frequently occurred within the sub- 
stance of the cord. Formol-thionin, myelin sheath stain. 

Case 3: The patient was a colored male, 23 years of age, who said he had been in good 
health until three weehs before admission to the liosjiital. He was picking cotton when he 
suddenly became weak, developed a haadache and had a severe pain in the epigastiic 
region which radiated around to tlie back. He remained in bed following the onset of 
his ilhie.«s. The headache jici-sisted and tlicrc were attacks of nausea and vomiting. The 
patient thought he had fever. Aiijiroximately ten days following onset the patient no- 
ticed that lie was unable to move liis legs and that there u’as pain “under his knees and in 
the hips” when his lower axtremities were moved. Two days before admission he was 
unable to void and the following day was catheterized. 

On admission, five daj-s ])reccding the time of death, the temperature was 103° F.; 
pulse 112; respiration 24; the systolic blood pressure was 120 and the diastolic was SO mm! 
of mercury. He was acutely ill but cooperated satisfactorily during the e.xaraination. 
His weight was 130 pounds; this was 20 pounds less than his normal weight. There was 
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toiulorncss in the costovertebral area, l)ilaterally.. There was a flaccid paralysis of both 
lower extremities. The cremasteric, lower alxlominal and patellar reflexes were absent. 



Fir.. 2. A: Extensive necrosis and a cellular infiltration in the subarachnoid space. The 
former process was most extensive. Ilematoxylin-cosin stain. 

B: The inflammatory reaction surrounded and extended info many of the spinal nerves. 
Note the collection of mononuclear colls about the vessels in this nerve. Hematoxylin-eosin 
stain. 

Ankle clonus, Kernig and Brudzinski icflcxcs were present. There was good tonus of the 
anal sphincter. The pupils reacted to light and accommodation. 

The cerebrospinal fluid showed 186 cells, of which 7S per cent were lymphocytes and 
22 per cent were polymorphonuclear leucocjdes. The protein was more than 1,000 mg. 
per cent. The sugar was 26 and 48 mg. per cent on two occasions. Chlorides were 470 
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lug. per ccivt. Cultures were negative. Tlic serolngieal re.aetion.s were negative on both 
the blood and the spinal fluid. 

The patient gnvdnatly became lethargic, then soiniconv.vtopc and died five days follow- 
ing admis.<ion to the hosiiital. 

Nceroiisy findings: The postinortoin cxannnati(»n was made forty-eight hours following 
death, fi'he body was that, of a well developed and fairly well nourished j’oung colored 
adult male. The serous cavities were free of fluid; however, there were extensive fibrous 
adhesions binding both lungs to the iiarictal plcui-.v. 3'hc lungs were congested, especially 
in the jro.sterior half. Small t»d)ercles wore ine.scnt in the lower right lobe and on the 
jrlcur.d surface of this lung. Ko cavities were present. Several small tubercles were 
present in the spleen and liver. Microscopically more tubercles were found in the lungs 



Fig. 3. A: The lumen of essentially every vessel about this spimil cord was occluded by 
recent thrombi. Sometimes the walls of those vessels were infiltrated by the inflammatory 
reaction. This shows one of the occluded vessels, llematoxj’lin-eosin st.aiii. 

B : Extensive degeneration of the myelin sheaths was ])resont in many of the spinal nerves. 
This shows an absence of myelin sheaths in focal areas within this nerve. Some of the 
remaining sheaths failed to slain as deep as the normal. Formol-thionin myelin sheath 
st.ain. 


than were suspected from the gross examination. Tubercles were also found in the adre- 
nals, lymph nodes and prostate. The tubercles in all the vicera were primari!}’^ of the 
proliferative type. 

The urinary bladder contained approximately 1,500 cc. of urine. The bladder reached 
the level of the umbilicus. 

The brain weighed 1,390 g. There was a gelatinous exudate over the base of the brain. 
A few tubercles were present along the lateral sides of the cerebral hemispheres. No 
pathological changes were observed in multiple sections through the brain except for many 
tubercles along the walls of the ventricles. The entire spinal cord was swollen and covered 
with a thick, gelatinous exudate. In the upper lumbar region of the cord there was a 
local area of enlargement which involved 1.5 cm. Approximately 4 cm. above this area 
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{cmlrino^s in tlio (’O'-tovcrlchral nma, I'ilalcrally. 'I'Iick' wa*- a (lacciil |)anily.'>i« of l)()lli 
lower e\lieini(ies. 'I’lie eienia''lerie, lower alxloniiiial Jtnd patellar refle.ve'^ were absent. 



Fig. 2. A: Extensive necrosis and a eelUilar infiltralion in tlie suliaraclinoid space. The 
former process was most extensive. Ilemntoxylin-cosin stain. 

B:The inflammatory re.action surrounded and extended into many of the spinal nerves. 
Note the collection of mononuclear cells about the vessels in this nerve. Hematoxylin-eosin 
stain. 

Ankle clonus, Kernig and Bnidzinski leflcxes were present. There was good tonus of the 
anal sphincter. The pupils reacted to light and accommodation. 

The cerebrospinal fluid showed 186 cells, of which 7S per cent were l 3 'mphocytcs and 
22 per cent were polymorphonuclear leiicocj'tcs. The protein was more than 1,000 mg. 
per cent. The sugar was 26 and 48 mg. per cent on two occasions. Chlorides were 470 
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me. per cent. Cultures wore negative. The serological reactions were negative on both 
the blood and the spinal fluid. 

The patient gradually became lethargic, then scmicomatose and died five days follow- 
ing admission to the hospital. 

Necropsy findings: The postmortem examination was made forty-eight hours following 
death. The body was that of a well dovelo]aHl and fairly well nourished young colored 
adult male. The serous cavities were free of fluid; however, there were extensive fibrous 
adhe-sions binding both lungs to the parietal pleura. The lungs were congested, especially 
in the posterior half. Small tvd)ercles were picsent in the lower right lobe and on the 
plcund surface of this lung. No cavities were present. Several small tubercles were 
present in the spleen and liver. Microscojiically more tubercles were found in the lungs 



Fig. 3. A; The lumen of esseufiatly every vessel about this .spinal cord was occluded by 
recent thrombi. Sometimes the w.alls of tho.sc vessels were infiltrated by the inflammatory 
reaction. This shows one of the occluded vessels. Ilematoxylin-eosin stain. 

B ; Extensive degeneration of the myelin sheaths was tircsent in m.any of the spinal nerves. 
This shows an absence of myelin sheaths in foc.al areas within this nerve. Sonic of the 
remaining sheaths failed to stain as deep as the normal. Formol-thionin mj-clin she.ath 
stain. 

than were suspected from the gross c.xamination. Tubercles were also found in the adre- 
nals, lymph nodes and prostate. The tubercles in all the vicera were primarilj- of the 
proliferative type. 

The urinary bladder contained approximately 1,500 cc. of urine. The bladder reached 
the level of the umbilicus. 

The brain weighed 1,390 g. There was a gelatinous exudate over the base of the brain. 
A few tubercles were present along the latenal sides of the cerebral hemispheres. No 
pathological changes were observed in multiple sections through the brain e.xcept for nianj'’ 
tubercles along the walls of the ventricles. The entire spinal cord was swollen and covered 
with a thick, gelatinous exudate. In the upper lumbar region, of the cord there was a 
local area of enlargement which involved 1.5 cm. Approximately 4 cm. above this area 
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of swelling was one which involved 1.0 cm. of the cord. When the spinal cord was sec- 
tioned it was difficult to outline the gray and white matter in these two areas of enlarge- 
ment. No definite tuberculoma was found within the cord. 

Histological observations on central nervous system tissue: The lesions in the spinal 
cord were identical with those described in case I. There were more lymphocytes in the 
infiammatoiy reaction in this than in the i^revions case. In one section there was a 
collection of tubercles between the jna and amchnoid in which there were several giant 
cells and epithelioid cells. The re;iction here was very conspicuous in contrast to that 
elsewhere about the central nervous system. The tuberculous i-eaction was extensive 
about the base of the brain and in many sections the portion of the cortex adjacent to the 
surface was necrotic. A perivascular reaction accompanied many of the vessels as they 
extended down into the brain substance. Acid-fast organisms were demonstrated about . 
the spinal cord. 

DISGUSSIOX 

It is obvious from the 2 case reports that both patients had a most extensive 
and nide-spread tuberculous uivolvcment throughout their bodies. The 
transverse resulted from extensive necrosis whicli occurred in the upijer 

thoracic region of the spinal cord in one and in the lumbar renon in the second 
case. These areas of necrosis and the other focal areas of degeneration within 
the cord apparentl,v resulted from the occlusions affecting tlic vessels in the 
subarachnoid space. The variation in the extent of the necrosis in the different 
segments of the cord, the involvement of both the white and gray substance, 
the absence of a specific tuberculous reaction within the cord and the location of 
a necrotic zone at the peripheiy of the white substance all ma 3 ’ bo explained 
adequate^ b}' the thrombotic occlusions of vessels surrounding the cord. 

The greater part of the inflammatory reaction in the meninges in these cases 
is similar to that described by Rich (2) in hypersensitive individuals, "i'ascular 
occlusions aie characteristic lesions in this ty'pe of tuberculous reaction. One 
might consider this necrosis in the cord to be the direct result of the effect of 
tuberculous proteins on the medullaiy sheaths; however, in the absence of tuber- 
cles within the cord this appears to be unlikety. Furthermore, the pia mater is 
not always destroyed, even over those areas of necrosis within the cord, such as 
might be expected if the degeneration in the cord were the direct result of the 
tuberevdous reaction in the subarachnoid space. If this necrosis in the cord 
were a part of a hypersensitive reaction it would seem that it would occur more 
frequentty in cases of generalized tuberculosis. 

The failure to observe an 3 ’^ tuberculoma in the cord and an}" tuberculous in- 
volvement of the vertebrae apparentl}’- would eliminate prinraiy mechanical 
pressure. Furthermore, the areas of necrosis were multiple and varied in size 
and location witlun the cord. A tuberculoma was not demonstrated uithm the 
central nervous system of these cases, such as Rich aird hlcCordock (7) have 
described. The examination of this tissue, however, was not as mmute as that 
by" these investigators. 

Focal areas of necrosis in the spinal cord have been observed by" others in 
tuberculous meningitis in which occluded vessels were present (1, 4, 6). Cases 
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of softening of the cord mth metastatic tumors have been reported (8, 9,10). 
In these cases the tumor masses produced obstruction to the ch’culation to cause 
the necrosis. Chung (11) points out that syphilitic thrombosis of the vessels 
of the cord is a most important single factor in causing the sudden onset of 
paraplegia. Keschner and Davidson (6) consider that atherosclerosis and sj-ph- 
ilis are the two most common causes of vascular occlusions in the spinal cord; 
of these, syphilis is by far the most common. The pathological changes in the 
cord due to sclerosis of the spinal vessels are much less frequent than those in the 
brain due to disease of the cerebral vessels, hlackay (12) in 1939 discussed the 
problem of vascular occlusion and necrosis of the spinal cord in cases of chronic 
meningitis. Jaffe and Freeman (13) in 1943 published a rerdew of spinal cord 
necrosis and softening of obscure origin. 

The sudden onset of paralysis in necrosis of the spinal cord is interesting. 
Cadwalader (4) says that “no variation in the character of the development of 
spinal paraplegia could be more striking than is the onset of paralysis in acute 
softening of the spinal cord caused by obliteration of the spinal vessels.” One of 
the cases reported by Greenfield and Turner (14) was characterized by a sudden 
onset of paralysis. A case of necrosis of the cord reported by Spiller (8) likewise 
had a sudden onset of clinical s 3 Tnptoms. The first patient reported in this 
study observed pain and tingling in the lower extremities ten days preceding 
death, and the lower extremities were completely paralj'zed onlj’ five days before 
death. The second case observed weakness in the lower extremities and then 
paralysis approximately ten days following the onset of his illness. 

It is seldom that one encounters 2 cases as similar as these. They were both 
colored, one a female, aged 21 years, and the other a male, aged 23 j’ears. Both 
patients were considered to be well until the onset of illness, ten and thirty days 
pre\*ious to death. The onset of paralysis was sudden and involved the lower 
extremities. Both patients lost control of their urinarj- bladders, while one also 
lost control of the anal sphincter. Both cases had a wide distribution of tuber- 
cles throughout the viscera of the bod.v. There were no ca^^ties in the lungs of 
either. The histological reactions about the tubercles likewise were similar; 
in fact, the sections were so much alike that one case could be substituted for the 
other without anj-one obser^g any significant difierence. 

SUMNLVRY 

Two cases of transverse mj-elitis are reported in young colored adults who had 
generalized tuberculosis mid tuberculous meningitis. The acute paralysis re- 
sulted from necrosis of the spinal cord produced bj’ vascular occlusions resulting 
from the tuberculous reaction in the meninges and wall of the blood vessels 
about the cord. 

Spinal-cord necrosis secondary to vascular occlusions has been observed fre- 
quently; however, this process occurring with tuberculous meningitis apparently 
is infrequent. " 

A vascular occlusion should be suspected in miy case in which there is a sudden 
onset of paralysis. 
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SUMARIO 

Comimicanse dos casos dc miclitis transvcrsa cn jdvcnes dc color quo padecfan 
do granulia y meningitis tuberculosa. La parAlisis aguda provenla de la necrosis 
dc la m^dula espinal producida por oclusioncs vascularcs debidas a la reaccidn 
tuberculosa en las meninges y pared dc los vasos sangulncos perimedulares. 

La necrosis dc la m6duln raquidea secundaria a oclusioncs vascularcs ha sido 
observada frecuentemente, pero, aparentemente rara vcz en conjuncidn con la 
meningitis tuberculosa. 

Debe sospecharse oclusidn vascular en todo caso cn quo so presente subita- 
mente pardlisis. 
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MANAGEMENT OF PRIMARY TUBERCULOSIS IN CHILDRENi-^ 

R. V. PLATOU 

Your veiy presence here indicates your appreciation of and interest in programs 
for the control of tuberculosis, of wliich recognition and management of child- 
hood forms play so important a part. Routine skin testing or roentgenological 
examination of children has been integral in most such programs. Physicians are 
increasingly cognizant of the simphcity,' usefulness and objectives of these 
surveys. Simply because lesions of prunaij' infection are admittedly impossible 
to demonstrate during hfe in the majority of cases, tuberculin testing has been and 
■will undoubtedly continue to be the most satisfactory method for case-finding in 
children; modem improvements in technique have removed almost all vestiges of 
its objectionable features. 

There is surprising lack of unanimity of medical opinion regarding management 
of positive reactors. Whereas all agree that a positive tuberculin test gives no 
vahd information regarding t3’pe, actmty, infectivity, duration or source of in- 
fection, altogether too many physicians are content to note merely that a child 
does not appear to be Ul, that roentgenograms sho'w either a typical primarj’- 
complex or no lesion, and that a social worker or public health nurse is arranging 
for the conventional roentgenological studj' of en'vdronmental contacts. Though 
such complacency may be warranted for the majority of children wlio react to 
tuberculin, numerous exceptions in our own experience at Charity Hospital in 
New Orleans have caused real concern over this all too prevalent attitude. 

Honored by an in'vdtation to discuss management of primary tuberculosis in 
children, I undertook an analj'^sis of all deaths from tuberculosis which occurred 
in our hospital during the last ten j'ears. This analysis onlj" served to aggravate 
my o'vv'n chronic concern over oft-neglected aspects of management. These 
fresh data onty add more weight to familiar contentions, but are entirelj' perti- 
nent for brief reriew here. Nothing in this study lessened our respect for po- 
tential dangers of this ordinarily benign phase of tuberculosis. Even if effective 
means for eradication of tubercle bacilli were available, the ounce of prevention 
would still be worth more than the pound of cure. 

From July, 1936 through June, 1946 there were 153 deaths among 784 recog- 
nized clinical cases of tuberculosis occurring in over 82,000 children admitted 
(table 1). In this same period there were 28,544 deaths from all causes, almost 8 
per cent of wliich were in cliildren . Tuberculosis accounted for 9.8 per cent of the 
total deaths, and it was startling to find that it was responsible for over 6 per 
cent of all deaths in children. 

The distribution by age of these deaths from tuberculosis in children was com- 
pared with that occurring in the United States (1) and in the State of Louisiana 

‘From the Department of Pediatrics, Tulnnc University School of Medicine, and 
Charity Hospital of Louisiana at Ho-w Orleans, Louisiana. 

Condensation of an address presented before the Southern Tuberculosis Conference 
at Jacksonville, Florida, Oetober 3, 19-16. 
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(2) in 1911; the similauly of resultant curves (chait 1) was of course expected, 
with deviation towaid a lower percentage of deaths in the older age group of our 
patients explainable by the fact that this study included children to age 12 onl^x 
The mean duration of terminal illness appealed to be shorter by all four criteria 
than we had anticipated (table 2). ^^^len contact was IcnouTi, it always ante- 
dated symptoms by months or j’cars. The first symptoms which could even 
ictrospcctivcly be attributed to tuberculosis were ordinarily mild and rarelj' led 
to medical examination until weeks or months had passed. Definite symptoms 


TABLE 1 

Ttthcrcttlosi^ in children — Chanty Hospital, New Orleans 
Ten-year period ending June 30, 191C 



TOTAL 

ailLDRES 



Number 

Ter cent 

Admissions, all diseases 




White 

247, OSo 

40,872 

16.5 

Colored 

279,863 

41,565 

14.9 

Total 

521,948 

82,439 

15,7 

Admissions, tuberculosis 

i 



White 

4,510 

268 

5.9 

Colored 

3,620 

516 

14.2 

Total 

8,160 

i 784 

9.6 

Deaths from all causes 




White 

12,960 

SSO 

6.8 

Colored 

15,584 

1,371 

S.82 

Total 

28,544* 

2,251** 

7.90 

Deaths from tubcrcidosis 




White 

1,288 

36 

2.79 

Colored 

1,525 

117 

7.67 

Total 

2,813* 

153** 

5.45 


*9.8 per cent of all deaths were due to tuberculosis. 

**6 1 per cent of all deaths in children ncro due to tuberculosis 


chaiacterizing the terminal episode had usualb' been piesent for about three 
weeks before medical examination and hospitalization. A strongly presumptive 
diagnosis of tubeiculosis was justified in most patients at tliis time, and over 80 
pel cent of the children had expired %vitliin tlnee weeks of admission. 

The symptomatology of fatal foims of tuberculosis in cliildren is well knoivn 
and perhaps remarkable only for its monotonous and ominous similarity. The 
thiee most prominent symptoms for each patient were tabulated as they' occurred 
chronologically. Table 2 contributes no great surprises, but it does reveal that 
even the commonest and most diagnostic features may be obscure, secondary’' in 
importance or late in appearance. The significant lesions accompanying these 
S3Tnptoms discovered by clinical and roentgenograpliic means and confirmed by 
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necrops}^ in over half the cases consisted of phthisis in 58, meningeal m 50 and 
miliarv involvement in 41; besides these three predominant lesions, 21 others 
were described, making a total of 170 disceraiblc tuberculous lesions among 
these 95 patients. The term phthisis was used here in the broadest sense, to 
include a wide variety of pulmonary consolidations, many indistinguishable 
during life from nontubcrculous lesions. It is noteworthy that nontuberculous 
complications were encountered in the terminal illness of only 18 patients. 

One hundred and fourteen of these 153 deaths occurred before the fifth year; 
chart 2 confirms the experiences of others regarding distribution of deaths during 
these early years. During the first year, most deaths occurred between the third 


Ttibercu-ioLiS Deailrlris in CKi.ldLren 



and ninth months. It seems reasonable to explain these curves by more intimate 
and continuous ex^posure of infants and toddlers rather than to invoke somewhat 
nebulous concepts of immunological immaturity. 

HThe source of infection was known for only 26 of these patients and strongly 
suspected for 11 others. Among these 37, contacts were known to be with a 
single source in 30 instances and multiple in only 7. It was no surprise to learn 
that most of these were intimately exposed to open tuberculosis from earliest 
infancy. We discovered that known contact had existed before the third month 
of life in 18 patients and before the sixth month in 24. The age at first contact 
was beyond the sixth month or indefinite in the others. The contact was known 
to be very intimate, occurring daily during this period, in 24 of 37 for whom accu- 
rate data were available. Twenty-one of the contacts were known to have open 
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tuberculosis and 3 were said to have been arrested; we have not secured satis- 
factory information concerning the criteria by which the supposedly arrested 
status was established. Certainly, the development of a positive tuberculin 
test in an exposed infant is a far more delicate means of piwdng infectivity of a 
suspected or a supposedly arrested case than any other clinical or laboratory 
measures we can apply. 

Our first knowledge of these appallingly long and intimate periods of exposure 
to open tuberculosis was secured at the time these patients were admitted for 

TABLE 2 

Tuberculosis in children 
Features of terminal illness in 95 patients 
Charity Hospital in New Orleans — ten j'ears 


A. Initial manifestations as they appeared chronologically 



FIRST 

SECOND 

1 

THIRD 1 

j 

TOTAL 

1. Fever 

30 

32 

9 

71 

2. Cough 

26 

16 

10 

62 

3. Intestinal 

S 

13 

16 i 

37 

4. Meningeal 

8 

8 

18 

34 

5. Weight loss 

9 

7 

6 

22 

6. Glandular 

3 

2 


6 

7. Others 

12 

9 

■■ 

38 


B. Duration of terminal illness 



FROU FIRST i 
CONTACT ' 

FROU FIRST 
SVUFIOU 

BEFORE 

AD&aSSION 

IN HOSPITAL 

Under 1 week 




39 

1-3 wke 




40 

1-3 mos 

5 

63 


10 

4-6 mos 

2 

17 

11 

2 

7-12 mos 

5 

5 

11 

4 

Over 1 yr 

13 

S 



Unknown 

70 

2 

2 


Total 

95 

95 

95 

95 


terminal hospitalization. In 20 of 37 patients, knomi duration of contact ex- 
ceeded three months; in the others it lasted for a shorter or uncertain period. 
Other physicians or agencies may have made vigorous efforts to break such con- 
tacts, but from the meager data we have, this seems unlikel 3 \ Over two-thirds of 
these contacts were with one or both parents; the remainder were with grandpar- 
ents or near relatives, and all but 2 were knomi to have occurred vdthin the 
household. Whereas prolonged contact is not a necessary prerequisite for the 
development of fatal tuberculosis in infants and children, it certainly occurs in 
most instances and undoubtedly enhances the risk of such outcome. 

Table 3 shows a consistently higher number of deaths in Negroes than in 
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whites. During the period of this study, 268 white children were admitted for 
clinical diagnosis of tuberculosis; 36 deaths among these represent a fatality rate 
of 13.4 per cent. In the same period 117 deaths occurred among 516 colored 
infants and children admitted for clinical diagnosis of tuberculosis, a fatahty 
rate of 22.6 per cent. Explanations for these apparently disproportionate risks 
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114 deaths under ^ijears 
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TABLE 3 


Deaths from tuberculosis in white and colored children by age 


ACE IS VEASS 

WHITE 

COLORED 

1 

TOTAL 

Under 1 

8 

33 

41 

1 

3 

22 

25 

2 

7 

18 

25 

8 

3 

7 

10 

4 

2 

11 

13 

5-9 

9 

14 

23 

10-12 

4 

12 

1 

16 

Total 

36 

117 

153 


for young Negro infants are not adequate at present. Thirt 3 ’’-three deaths in 
colored infants under one year represent 6.5 per cent of 516 admissions for tuber- 
culosis in Negro children; in this same period only 8 white infante died, accounting 
for just 3 per cent of the total number of white patients. Sixty-eight per cent of 
all deaths in colored and 60 per cent of all deaths in white children occurred 
before the fourth j'ear. 

Recent e.\'periences and observ'ations, such as these, have further accentuated 
our anxietj' over problems of prophylaxis, recognition and subsequent manage- 
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ment of early primaiy cases. Our studies indicate that routine premarital and 
prenatal tests for tuberculosis deseiTe at least equal weight with those for syphilis. 
Legislative action in the latter regard has effected a dramatic reduction in in- 
fantile forms of syphilis; perhaps a similar program would be equally effective in 
our attack on tuberculosis. The means arc at hand, of proved merit and easily 
accomplished. Careful medical check-ups are a routine integral part of good 
obstetric practice; for reasons of maternal welfare these almost always include 
certain procedures for recognition of tuberculosis. In socio-economic circum- 
stances favoring a Irigh incidence of this disease, however, the advantages of such 
a progi-am are frequently denied and, of course, it is in this unfortunate stratum 
that our most dismal experiences result. 

Authoritative opinions regarding prognostic implications of early infection 
noth tuberculosis are familiar to you all and only serve to intensify the concern I 
have preAuously expressed. The important reasons for such a dismal outlook are 
too well known to require repetition. There is no need at present for reopening 
the arguments regarding the relationship of allergj'- to immuriitj'- or entering into 
an3" controversjf about implied protective virtues of a positive tuberculin test. 
I think we must all agree that, the earlier infection occurs, the more pessimistic 
and careful we must be in predicting its course. There is no place for compla- 
cency when one encounters a positively reacting infant or cliild. 

The physician has at least six clear-cut responsibilities in this situation: he 
must classify or describe the lesion, judge activity, determine communicability, 
seek the source of infection, make recommendations for therapy based on specific 
objective data and, last, follow each patient carefully at frequent intervals at 
least until all evidences of activity have subsided or until resolution of the initial 
lesion is complete, as judged by discrete calcification. Certainly, the three-3'ear 
period following the initial infection is most important. Careful classification or 
description is the best means for initiating his program; it is rank fallacy to believe 
that all asymptomatic tuberculin-positive children are necessarily in a benign 
category. Each patient must be studied carefullj’-, and simple routine roentgeno- 
grams of the chest are not enough. Accepted, published nomenclature is 
familiar to most plysicians; though rveighted perhaps too heavily in favor of 
interpretation by roentgenographic means alone, it still has great merit. 

Regardless of classification, activity must be measured by objective means we 
all use daily. Most of these, such as body temperature and weight, sedimenta- 
tion rate of erythrocytes, total and differential leucocytic count and the ratio of 
monocytes to lymphocytes, can be influenced by a multitude of diseases other 
than tuberculosis. We often encounter clinical situations in which it is im- 
possible to establish or differentiate causes for aberrations from normal values. 
When this occurs, the positively reacting child always deserves the benefit of 
doubt; evidences of actmty should be ascribed to infection uith tuberculosis 
until proved due to other cause. 

When there are symptoms or evidences of activit3'^ attributable to tuberculosis 
of an3^ form — ^primary or reinfection — an attempt should always be made to 
assess hazard to others. No exception is justified simply because we believe most 
cases classed as primary, meningeal or miliary are for practical purposes non- 
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('oimmnuc.'iblo. Doinon.Mration of .Moul-furl hnnlli in sp\il»im, {japlric 
or fcTC-s con^;tU^^t(^s a lirm Uoms for UttUtit: jmH-autioiis wol! known (o nil 


nuHlii^il wtirkotv. 

Wo have n>pi‘ntc<lly oinphn.sirotl (hnl !i,< nnioh, if not niotf, infonnnlion can ho 
piiruHl hy ('lo^o (lur^lioniin: of pntiont^ or pnrcnfs roRnnlinu j)robnblo ronfncta 
ibnn by Vnnjjly .•^npRo.'^titiR tbnl ronvontionnl nH'nt}ionolop;it':il ^Ul(lios ho dono. 
Followimrsnob poniwil for tho nio'-t llkoly cont.ncl.s, rmilino tnbormlin loftiiiR will 
favor more intollipom and iH'onojoio tiM* of roontponoloponl iii<F. 

Linnlation^ of the purely rwntcetioloirirnl method of ea-S'dindiiif; are. well 
known. Althonph nx-ntpenojirams play an nll-imporlant rdlo in objectively 
di^Toverinp and dolinentinK tubeix-nlou.-' l^•^ion.•>, they will never be aecnrate 
enoupb to .supplant sound medical jndpmcnt. 1 raise this small voice not to 
deety the nmiarkable and i)nii.«eworlhy st rules that have been made toward 
increasing use of this instrument, but only Kj slow the tide of opinion implying 
that it may think, feel and hear ns well as if set‘.s! 

SiMrifie nTommcndation.s should follow logically when the case in qtiestion lias 
been properly classified, activity and e(tmmtjnic.'d)ility iissessed and contacts 
detemuned. It seems unncce.ssan' to .sfress once again that doubtfid fciiture.s 
sdiould be considered tuberculous until provt'ifi otherwise, that close aupi'rvision 
and frequent evaluation of activity are, most import4mt for three yeiirs following 
infection, and that specific means are at our dispo.sal for provetifing, avoiding or 
significantly attenuating each and all of the common ha7,ards that arise during 
childhood. Mo.sl seriou.s of thc'sc i.s reinfection or continuou.s contact, ))articu- 
larly during three years after the inif i.al infection and during ndolcsconco. Such 
factors a.s malnutrition, excessive fatigue, inhalation anc.sfhclic.s and int<*r- 
current di.'^cjiscs, particularly pneumonia, pertussis and measles, arc equally well 
knouTi. 

The diligence of follow-up c.are nui.sl of course be individualized. Complete 
rest, modified or full activity .should be ju.stificd by criteria of activity previously 
discussed. ITK^ccmible Icsion.s should be rwxamincd at frequent intervals at 
least until resolution or discrete cnlcificulion has occurred. During thi.s time all 
the talents of physician, nurse and social worker should be directed at correction 
of environmental causes, prevention of cxogonou.s reinfection, maintenance of 
rest during any evidence of active infection, improvement, of nutrition and pby.si- 
cal condition and prevention or altenualion of dangerous intcrcuirent non- 
luberculous infections. 

Therapy for the primaiy' infection is still nonspecific, employing well known 
concepts of protection from reinfection, rest as indicated by specific criteria, 
maintenance of the best possible nutritional status and education of patients and 
all membere of their families in the nature of the disease and cfTectivc means for 
controlling its spread. Closer attention to time-proved measures can still 
further reduce the dangers of tuberculous infection in children until specific 
means for its eradication are available. It has been amply demonstrated that 
all our diligence and judgment directed at the control of primary tuberculosis 
are rewarded by a decreasing experience with some of the mo.st desperate clinical 
problems in pediatrics. 
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StJMMAEY 

In an analysis of all deaths from tuberculosis at Charity Hospital of Louisiana at 
New Orleans during the last ten years, it was foimd that 9.8 per cent of the total 
deaths and 6 per cent of all deaths in children were attributable to this disease. 
Distribution of deaths by age and color, symptomatology, source of infection, 
features and duration of the terminal illness was tabulated. These studies 
accentuate our anxiety over problems of prophylaxis, recognition and manage- 
ment of early primary cases. 

When a physician encounters an infant or child with a positive tuberculin test, 
he has six clear-cut responsibilities; he must classify or describe the lesion, judge 
activity, detennine communicability, seek the source of infection, make recom- 
mendations for therapy based on specific objective data and, last, follow each 
patient carefully at frequent intervals at least until all evidences of activity have 
subsided or until resolution of the initial lesion is complete. 

Therapy for the primary infection is still nonspecific, employing well known 
concepts of protection from reinfection, rest as indicated by specific criteria, 
maintenance of good nutritional status and education of patients and all 
members of their families in the nature of the disease and effective means for 
controlling its spread. 

SUMAKIO 

En \m andlisisde todas las muertes debidas a tuberculosis en el Charity Hospital 
de Louisiana de Nueva Orleans durante el filtimo decenio, se observd que 9.8% 
de todas las muertes y 6% de todas las iofantiles eran imputables a dicha dolencia. 
Tabuladas las muertes conforme a edad y color del enfenno, semiologJa, fuente 
de infeccidn, caracteristicas y duracidn de la enfermedad terminal, acentudse 
la ansiedad infundida por los problemas de profilaxia, reconocimiento y atencidn 
de los casos primarios temyranos. 

Cuando el medico encuentra a un lactante o nino con una reaccidn positiva 
a la tuberculina, tiene seis obligaciones bien definidas: debe clasificar y distribuir 
la lesidn, justipreciar la actividad, determinar la trasmisibilidad, buscar las 
fuentes de infeccidn, formular recomendaciones terapeiiticas basadas en dates 
especificos, y por fin, observar al enfenno cuidadosa y frecuentemente por lo 
menos hasta que hayan desaparecido todos los signos de actividad o hasta que 
se feomplete la resolucidn de la lesidn inicial. 

La terapefitica de la infeccidn primaria es todavia anespecifica, utifizdndose 
los conocidos conceptos de proteccidn contra la reinfeccidn, el reposo segfin lo 
indican pautas especificas, el mantenimiento de un buen estado nutritive y 
la instruccidn de los enfermos y de todos los familiares en la naturaleza de la 
eiffennedad y en los medios mas efectivos para cohibir su propagacidn. 
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PULMONARY FUNCTION FOLLOWING PNEUMOTHORAX’- 

An Investigation of the Volume and Ventilation of the Lungs 

' / 

GOSTA BIRATH 

A relativelj' long time after the therapeutic value of pneumothorax treatment 
had gained general recognition, investigations were made of its physiological 
effect. In Germany these questions have been dealt with, among others, by 
Anthonj’’ and his coworkers, and in the United States especially by Coumand 
and Richards and coworkers. Very few investigations were made of pulmonarj’’ 
fimction after the conclusion of pneumothorax treatment. Coumand and 
Richards (1) carried out such investigations in 11 cases, which, on an average, 
showed a moderately reduced function. Potter (2) made a clinical study of the 
state after the conclusion of pneumothorax treatment and found fairly often 
X-ray changes in the form of thickened pleura, but more rarely functionally 
significant changes. 

It is not unusual for a patient who has received pneumothorax treatment for 
pulmonary tuberculosis to be more troubled with dyspnea after the treatment 
than before. Especially is this the case if a pleurisy with effusion arose during 
the treatment and led to an obliterative pleuritis with retraction of the lung. 

If such changes are bilateral, the dyspneic state may be very troublesome and 
sometimes lead to complete invalidism. In connection with certain forms of 
pulmonary tuberculosis, dyspnea is common also without pleural complications, 
and in single cases it may often be difficult to determine the real cause of the 
dyspneic tendency. 

Theoretically there are several alternatives that may give rise to the dim^shed 
respirator}’' reserve in such cases. The following causes are cliiefly to be reckoned 
with; 

1: Diminished available amoimt of parenchyma owing to the pathological process. 

2: Development of emphysema of the so-called compensatory type owing to contraction of 
the pathological foci. 

S: Changes invol'ving reduced ventilatory efficiency of the uninvolved parenchjunii (ven- 
tilatory insufficiency). 

The first of these factors is generally reckoned with, but the second, com 
pensatory emphj'^sema, has come to occupy a very obscure place as a cause of 
respiratory insufficiency in pulmonary tuberculosis. When closer attention is 
paid to this factor, one finds that the majority of patients with chronic pulmonary 
tuberculosis are more or less affected by it, not infrequently -with important * 
consequences to their respiration. Finally, the changes leading to impaired 
ventilation are caused both by pleural retraction of the lung folio-wing pneumo- 
thorax treatment and by the tuberculous process in the lung. 

In order to try to throw light on the quantitative importance of the functional 

' From the Medical Tuberculosis Department, St. Goran’s Hospital, Stockholm, Sweden. 

“ This study was made under a grant from the Swedish National Union against Tubercu- 
losis. 
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impairment, often following in the wake of pneumothorax treatment, the 
followng patients were studied: 

(а) 11 cases with completed pneumothoi-ax treatment and with more or less 
prominent parenchymal and pleural changes, and 

(б) 25 patients with pleurisy with effusion wiio received pneumothorax treat- 
ment but wiro had no demonstrable parenchjmal lesions, either before or 
after the treatment, and wiio, judging by the course of the disease, have 
complete pleural obliteration. 

It should be possible in this w'ay to got an idea of the impairment of function 
that may be caused solely by pneumothorax treatment when this has resulted 
in pleural obliteration and retraction, although the pleural changes in patients 
with pulmonarj’- tuberculosis treated with pneumothorax are often considerably 
greater owing to the length of treatment, the nature of the effusion, etc. 
Pneumothorax treatment in cases of exudative pleuritis has, for some years, 
been tried in Sweden with the aim of attempting to reduce the large number of 
cases that later develop pulmonary tuberculosis. The results of this treatment, 
as compared with those of conservative treatment, are not yet clear. 

METHOD 

In order to study the functional reserve of the lungs, certain elementary’’ 
physiological data were investigated; namely, the pulmonary volunrina of the 
lung and the respiratory dead-space. 

Other methods are available, but those employed here are sensitive tests that 
generally refer exclusively to the state of the lungs. They are, moreover, easily 
reproducible and are practically independent of the cooperation of the patient. 
Coumand and Richards (1, 3, 4) and Cournand and Berry (5) achieved good 
results mth tests of the maximum breatliing capacity, breathing reserve and 
their relation to each other. Although they do not fulfil the demands mentioned 
above, these tests are suflBciently encouraging to suggest further attempts along 
similar lines. Of the methods employed by these authors (6), the "pulmonary 
emptying rate,” that is, the rapidity with which, during the inhalation of oxygen, 
the lungs eliminate nitrogen, is of particular interest as a criterion of the ef- 
fectiveness of ventilation. It has important points of contact with the present 
writer’s method for the estimation of the dead-space. 

In the present investigation no working test has been emploj^ed, but it is 
doubtless along this line that tests of function will in future develop; study of the 
blood gases may be more informative than in the state of rest, when they may be 
normal, even in the presence of far advanced lesions. 

As has been sho'wn, among others, by Bohr (7), Lindhard (8), Christie (9), 
Hurtado and Boiler (10), there is a definite relation betw’een the various lung- 
voliune components, which for normal indmduals lies within rather narrow 
limits.® Hurtado and his coworkers, during the 1930’s, published a number of 

’ The normal value, as found by the author (11) with the present method, for the share 
of the total volume (= lung volume on maximal inspiration) taken by the residual air 
(= lung volume on maximal expiration) was for men 22.7 per cent ±2.5 and for women 25.5 
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uauers on pulmonary volumina and their variations under normal and pathologi- 
cal conditions; they studied ventilation in emphysema and pncumonocomosis 
(12 13) They came to the conclusion that the relation between the residual 
and total capacity was a reliable indicator of respiratory efficiency. The liigher 
this ratio was, the more marked was dj'spnea. The present UTiter (11) was 
able to confirm this and also found that the same applies to the equilibrium 
capacity, and not only in emphysema but in all cases of impaired pulmonaiy 
function with tendency to dyspnea. 

The author found that high ratios for (1) residual air over total volume and 
(2) equilibrium capacity over total volume are most frequently caused by in- 
adequately ventilated portions of the lungs, in wliich, therefore, respiration is 
insufficient. This occurs in bronchiectasis, emphysema, in fibrotic or infiltrated 
parenchjona, in ca^dties, etc. 

With the decrease of the limg volume during pneumothorax treatment, the 
normal relation between the subdivisions of the pulmonary volumina was re- 
tained, unless some large part of the lung was badly ventilated because of pleural 
adhesions or some other cause. It was, therefore, possible to establish a hypothe- 
as implying that imder various conditions the organism strives to retain the 
normal relations between the effective subdivisions of the lung. When fimc- 
tionally mferior air-spaces (cavities, infiltrated, indurated or emphysematous 
parts, etc.) are added to these effective volumina the result will be a raising of 
the relation between the parts in question and the Avhole. Such a rise is tanta- 
mount to impaired puhnonarj’- function, and it is associated, as has been 
mentioned above, mth a more or less pronounced tendency to dyspnea. Thus, 
if the absolute values of the pulmonary volumina indicate the quantitative 
measure of the limg volume investigated, the relative values give an indication 
of its ventilatory qualit 3 ^ 

In so far as completed pneumothorax treatment entafis any changes of the 
kind mentioned above (hypoventilation of certain parts through reduced mobilit 5 '’ 
of the thorax and the diaphragm), it ought to be possible to demonstrate this 
by measuring pulmonary volumina. The absolute values, such as the vital and 
the total capacity, must also be of interest. 

In addition, the respiratory dead-space has been determined according to the 
author’s method (11) in order to ascertain the efficiency of ventilation imder 
these conditions.-* The author has been able to show that an uneven ventilation 
with the method used, has the same effect on the value for the dead-space as a 
real increase of the same. 


per cent ± 2.8, while the corresponding values of the equilibrium capacity (= lung volume 
follovi-ing a normal expiration) taken by the tidal air -were 48.4 per cent ± 5.0 and 46.3 per 
cent ±6.0, respectively. 

* Eleven determinations of the dead-space carried out on 8 men yielded a mean value 
of 0.18 It.- (37° C., moist). The values varied between 0.13 and 0.26 It. For women (5 
determinations) a mean value of 0.11 It., with a variation of the values between 0.09 and 
0.14 It., was obtained. The dead-space varied between 18 and 45 per cent of the tidal air 
but was as a rule about 30 per cent. In cases with emphysema this figure generally exceeded 
50 per cent; a value above this limit must be regarded as pathological. 
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The fasting patients were examined in a comfortable sitting position in the morning 
after a rest of about half an hour. After the \dtal capacity was determined, the equilib- 
rium capacitj’ was obtained in the following way; A mixture of liydrogen gas of known 
concentration and volume in a closed rcspiratorj'-sj’stcm with motor-driven circulation was 
allowed during ordinarj% quiet breathing to distribute itself between the patient’s lungs 
and the spirometer system. At internals of exactly one minute, s.amplcs of the'eontent 
of the spirometer were taken and analyzed for hydrogen, \ilien a practically complete 
mixture of the gas was obtained and calculated volume of gas in the lungs was thus con- 
stant, the mean value of at least 3 samples was taken as the definitive measure of the 
volume of the lungs. For hydrogen-gas analysis the combustion method was used and a 
standard dexdation for each determination of the lung volume of 89 ±19 cc. was obtained. 

"With the help of the values for the lung volume that were obtained cverj* minute, it 
was possible to follow the course of the mixing of the intrapulmonat^’^ air nith the gas of 
the spirometer system. As the other factors affecting this course were known, it was 
possible to calculate the dead-space that would give rise to such a course of mixing. 

The accuracy of tliis dead-space value varied, but in normal cases it was correct to 
within 0.01 to 0.02 It. In cases with higher dead-space values, the limits of variation were 
greater. 

For further details of the method the reader is referred to the original paper (11). 

MATERL^Ii 

The material examined comprises mainly patients from the medical 
tuberculosis department of St. Goran’s Hospital. 

Eleven of these patients had undergone pneumothorax treatment for pul- 
monary’' tuberculosis, 5 of these 11 having had pneumothorax on both sides. 
In several cases pleural effusion complicated the course of the treatment, and 
retraction of the lung often arose ndth — or even without — this cause. The 
nature of the parenchymal lesions varied, but the majority' suffered considerable 
restriction of the functioning amount of parenchyuna. Three patients had 
compensatory emphysema, confirmed in 2 cases on postmortem examination 
(cases 3 and 10). The cases are described in the case reports. 

The other 25 patients had pleurisy Avith effusion AAdthout parenchy^mal changes; 
they had received so-called preA'entive pneumothorax treatment, usually for a 
period of one to two years, but in 9 of the cases the treatment was broken off 
earlier on account of obliteratwe pleuritis. In the majority of cases the treat- 
ment was carried out during the years 1942 to 1944. In 21 cases complete or 
almost complete collapse of the lung was obtained to start Avith, but 4 cases had, 
from the outset, such adhesions that the collapse was only moderate. The 
retraction of the lung that resulted in these 25 cases AA'as not so pronounced as 
one sees in certain patients Avith pneumothorax treatment for pulmonary tubercu- 
losis; it was generally restricted to obliteration of the costophrenic sulcus or a 
horizontal diaphragm Avith lateral fixation to the thoracic Avail. More marked 
thickening of the pleura or greater retraction of the mediastinum to the treated 
side AA'ere seldom found. At the termination of treatment, the majority seems 
to haA'e had complete obliteration of the pleural space. 

RESULTS 

A. Pulmonary tuberculosis with completed pneumothorax treatment: The cases 
investiga'ted were purposely chosen to cover a AAude variety of tyqje and it Avill, 
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therefore, be iiecessaiy to describe them more in detail (table 1). Cases 1 and 
4 had rather small lung lesions, and the pleural thickening was relatively slight, 
especially in case 1. In agreement vith tliis, the absolute values of the pulmo- 
nary volumina were normal for the size of the body or only slightly diminished. 
One, therefore, expected a fairl}'^ normal function, and none of these patients 
suffered from dyspnea. In full agreement herewith, a normal value was found 
for the dead-space in case 4, where it was possible to determine it. In case 2, 
there was evident emphysema of compensator}’- type, which gave rise to the 
tiTpical increase of the residual air, both as regards its absolute and relative 
values. The impaired function was clearly shown in the increased value of the 
dead-space. Dyspnea was a prominent symptom in this patient. 

With the exception of cases 6 and 7, all the other cases showed a more or less 
pronounced tendency to dyspnea. To some extent this was probably due to 
far advanced parench}Tnal lesions but, especially in cases 9, 5 and 11, impaired 
ventilation (note the low vital capacity) was probably caused by bilateral 
pleural retraction, following pneumothorax. In case 9 there was an especially 
large dead-space indicative of emphysema. 

Apart from the obviously pathological dead-space values in patients with 
emphysema (cases 2 and 9) the other cases showed no considerable deviation 
from the normal, though a certain rise of the absolute values may very well 
exist in the women. The relative dead-space value, which is normal, invites 
caution in interpretation. 

As appears from table 1, the majority of the cases showed a definite decrease 
of the total lung volume and the vital capacity, as well as a very marked rise in 
the relative values of the residual air and equilibrium capacity. These rises 
indicate a markedly reduced function in accordance with the tendency 
to dyspnea. Although in certain cases it may be assumed that this impairment 
of function is largely due to the pleural changes, it is not posable to determine 
quantitatively the extent to which they have contributed to the impairment. 
A more detailed discussion of this point in connection with certain typical cases 
is given under the heading “Discussion.” 

B. CoinpUted pneumothorax treatment in cases of pleurisy vrith effusion without 
parenchymal lesions: In order to decide whether the values of the pulmonary 
volumina are normal or not, a comparison is often made with calculated values. 
These values were calculated on the basis of the subject’s body surface (which 
has been regarded as a function of height and weight (West (14)), his basal 
metabolic rate (Anthon}’- (15)), or simply of his height or weight. The un- 
certainty of these calculations is considerable and a more rehable method is to 
compare the group presented here, with a group of healthy persons. The latter 
procedure was apphed in the present study. A group of healthy persons between 
the ages of 20 and 40, who had been pimdously examined (Birath (11)), were 
taken as the normal material. 

The results of the investigations of the lung volume and its subdivisions in 
cases of pleurisy without parenchymal lesions are given in table 2. 

The single cases in this group showed, on the whole, no considerable de^^ations 
from the normal W’hich, on account of the relatively slight postpleuritic changes. 
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TABLE 1 

Absolute and relative values of the pulmonary volumina and the dead-space value in 11 cases 
of pulmonary tuberculosis (5 males and 6 females) with completed 
pneumothorax treatment 


Case reports for table 1 

Case 1: Terminated pneumothorax treatment for pleuris 3 ’’ with effusion on the right side 
with moderately advanced apical phthisis on the left. Obliteration of the right costo- 
phrenic sulcus. No dyspnea. 

Case S: Chronic contracting apical phthisis on the right side with a cavity the size of a 
walnut and scattered, fibrous foci. Considerable emphj-sema. Obliteration of the right 
costophrenic sulcus after pneumothorax treatment. Dj^spnea ++.* 

Case S: Bilateral contracting apical phthisis with cavitation. Moderate emphj'sema 
(verified at autopsy). Considerable pleural thickening on the left and obliteration of the 
right costophrenic sulcus after bilateral pneumothorax treatment and effusion on the right. 
Dyspnea ++.* 

Case J): See figure 5. 

Case 5: See figure 1. 

Case 6: Chronic contracting apical phthisis with cavities. Obliteration of the right 
costophrenic sulcus and moderate pleural thickening after pneumothorax treatment with 
effusion. Dyspnea +.* 

Case 7: Moderately advanced apical phthisis on the right side. Obliteration of the costo- 
phrenic sulcus after pneumothorax with effusion. Dj'spnea -f .* 

* Dyspnea + — Moderate dyspnea on movement. 

♦ Dyspnea -}— 1- = Dyspnea even on slight exertion. 


DEAD-SPACE VAEDES 


Absolute values 
in liters 
(37'C., moist) 

Relative value 

Dead- 
Spa cc 

Tidal 

air 

tidal volume 

0.47 

0.S4 

56.0 

0.15 

0.43 

34.9 

i 

0.14 

0.42 

33.3 

O.IS 

0.53 

34.0 

0.32 

0.44 

72.7 

0.18 

0.42 

42.9 


rOESIONARV VOtnUINA 


CASE 

NDUBEE 


hlales 

1 

2 

3 

4 

5 

Females 

6 
7 
S 
9 

10 

11 


Absolute values in liters 
tST’C., moist) 

Relative values 
in per cent of the 
total volume 

Et^ui- 

librmm 

capacity 

Residual 

air 

Vital 

capacity 

Total 
volume , 

Equi- ! 
librium 
capacity 

Residual 

air 

3.76 

1.74 

5.36 

7.10 

53.0 

24.5 

3.01 

2. IS 

2.64 

4.82 

63.1 

45.2 

2. SO 

1.90 

2.59 

4.49 

62.4 

42.3 

2.33 

1.07 

3.58 

4.65 

50.1 

23.0 

1.81 

1.4S 

1.14 

2.62 

69.1 

56.5 

2.70 

1.72 

2. 78 

4.50 

60.0 

38.2 

2.59 

1.70 

2.86 

4.56 

56.8 

37.3 

2.44 

1.4S 

2.14 

3.62 

67.4 

40.9 

1.46 

0.98 

1.57 

2.55 

57.3 

38.4 

1.42 

1.24 

0.87 

2.11 

67.3 

58.8 

1.41 

1.15 

0.97 

2.12 

66.5 

54.2 
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TABLE 1 — continued 

Case 8: See figure 2, 

Case 9: Sec figure 4. 

Case to. Far advanced, bilateral phthisis with cavities, localized mainlj' in the apices. 
Marked pleural thickening (exudate) over the left apex. Obliteration of the costophrenic 
fiulci after bilateral pneumothorax treatment. Moderate emphysema (verified at au- 
top.sy). D 5 'spnca +++•* 

Case II: Sec figure 3. 

* Dyspnea -f+d- = Dyspnea even at rest. 


was not expected. In one single case (ease 20), surprisingli" lugh relative values 
were obtained (table 2). Experience has shown that such surprises are some- 
times met with, ospcciall}' in the ease of uneasy and “nervous” female patients. 
These values are probably due to a heightened respiratoiy level and incomplete 
expiration 'caused by nervousness during the examination. 

A group comparison with (he normal material (tables 3 and 4) shows that (ho 
total capacity is diminished, both for the men (by about 23 per cent) and for 
women (by about 11 per cent). The sjiine applie.s to the vital cajjacity (men, 
27 per cent and women, 13 per cent). The equilibrium capacity, on the other 
hand, both for the women and the men, was not definitely changed. The residual 
air, again, was for the women about22per cent lowcrthan tlie normal, but for the 
men it was not definitely diminished. ' 

A stati.stical analysis was carried out .sepamtely for the men .and women. 
The diffcrcncc.s between the values for normal women and the postpleuritic 
grouji arc shown in table 3. A statistically significant dilTcrcncc is found only 
in re.<pect to the residual air, where the difTercncc is equal to three times its 
standard error; but there was also a difference, which was probably of statistical 
significance in rcgaid to the vital and the total capacity, where the difTeronce 
exceeded two but not three times its standard error. 

Since there were only 7 malc.«, the cla.ssical mcthotl was not used for the 


stati.stical calculation, but in.^tcad, variance analysis (Sne<]ecor’,s F-te.st). In 
(his connection, it wa.s proved that the prob.'ibilily (?) that a difference between 
the v.'duc-s w.as due to mere chance Ls, for (he re.fidual air, > 0,2, indicating no 
.significant din*ercncc: and for the equilibrium capacity, 0.05 < ? < 0.2, which is 
a statistically uncertain difTcmnce. For the vital and (ho total c.apacity (he 
diffen'iicc is .statistically significant; in both c.'iscs P < 0.001 (table -1). 

t'onceniing the relative value.-:, the male ca,*-(xs showed an obvious increase 


in the ratio 


Residual capacity 
'I'otal cajjacity 


and the fcni.ale case.s a slight tendency to increase. 


a.s compau’il with the norm.al v.alucs (tables 3 and -t). This tendenev wr,s con- 
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since an increase of one of these ratios was quite regular^ followed by an increase 
of the other. 


TABLE 2 


Absolute and rdaltvc values of the pulrnonart/ volwnina and the dead-space value in SS post- 
pleuritic cases (7 males and IS females) with completed pneumothorax treatment 


CASE 

NXTUBER 

pijiitOKARY xounasK 

DEAD-SPACE YALmSS 

Absolute values in liters 
j (37'C., moistl 

i 

Relative values in 
per cent of ±e 
total volume 

Absolute values 
in liters 
(37'C., moist) 

Dead-space 
- inpcrcenlaEe 
of tidal air 

Equi- ! 
librium i 
capacity 

Residual 

air 

Vital 

capacity 

Total 

volume 

Equi* 

librium 

capacity 

Residual 

air 

Dead- 

space 

Tidal 

air 

Males 








■ 


12 

4.30 


4.46 

6.63 

64.9 

32.7 


■1 


13 

3.14 


4.54 

5.SS 

53.4 

22.8 

0.24 


40.7 

14 

2.S5 

1.64 

3.39 

5.03 

56.7 

32.6 

0.27 


42,9 

15 

2.6S 

1.14 

4.09 

5.23 

51.2 

21 .S 




16 

2,59 

1.44 

2.8S 

4.32 

60.0 

33.3 

0.16 

0.42* 

38.1 

17 

2.03 

1.01 

2.99 

4.00 

60 .8 

25.3 

0.25 

0.46 

54.3 

IS 

1.6S 

1.00 

3.45 

4.45 

37. S 

22.0 

I 




Mean 

2.75 

1,39 

i 

3.69 

5. OS 

51.7 

27.3 

nn 



Females 

i 

j 





|H 



19 

2.9S 

1.4S 1 

4.03 

5.51 i 

54.1 

26.9 


0.44 

40.9 

20 

2.S6 

2.33 

1.69 

4.02 ! 

71.1 

oS.O ! 

9 

0.41 

41.5 

21 

2.7S 

1.3S 

3.50 

4.8S 

57.0 1 

28.3 j 

Ml 9 

0.51 

25.5 

22 

2.73 

1.30 

3.07 

4.37 

1 62.5 

29.7 

BiE S 

0.67 

46.3 

23 

2.73 

1.47 

, 3.S2 

5.29 

51.6 

27.8 


0.44 

22.7 

24 

2.57 

1.14 

3.77 

4.91 

52.3 

23.2 




25 

2.47 

i 1.47 

1 3.45 

4.92 

50.2 

29.9 

0.32 

0.59 

54.0 

26 

2.32 

t 1.23 

1 3.22 

4.46 

62.1 

27.6 

0.34 

0.66 

62.0 

27 

2.26 

0.73 

i 3.11 

i 3.S4 

5S.9 

19.0 




2S 

2.24 

1.04 

i 3.30 

i 4.34 

51.6 

24.0 

0.22 

0.53 

41.5 

29 1 

2.13 

1.01 

3.40 

4.41 

48.3 

22.9 




30 ’ 

2.13 

1.13 

i 3.50 

4.63 

46.0 

24.4 

0.14 

0.29 

4S.5 

31 

1.95 

0.72 

1 3.11 

i 3.S3 

50.9 

1S.8 




32 ' 

1.91 

1.13 

2.95 

4.0S 

46.8 

27.7 




S3 

1.63 

1.03 

2,55 

3.5S 

45.5 

28,8 




34 

1.51 

0.62 

3.22 

3.84 

39.3 

16.1 




35 

1.36 

0.77 

l.SO 

2.57 

52.9 

30.0 




36 

1 

1.26 

0.90 

2.22 

3.12 

40.3 

2S.S 


✓ 


Mean 

2.21 

1.16 

3.10 

4.26 

53.5 

■ 

■ 

■1 


Standard 










error of 










the mean. 

±0.12 ! 

±0.09 

±0.15 

±0.17 

±3.2 

±2.0 





The difference between normal men and the cases under investigation in r^ard 


Residual air 

to the ratio T" 

Total capacity 


is most likely statistically significant, because covari- 
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ance analysis shows that: 0.001 < P < 0.01. As regards the women, however, 
it was not possible to establish a statistically significant difference (P > 0.2). 
Between the women under investigation and normal women a statistically 

i /• . 1 .L- Equilibrium capacity 

most likely significant difference exists for the ratio — Total capacit y — ’ 

since: 0.001 < P < 0.01. For men this difference was only probably significant, 
since: 0.01 < P < 0.05. (See chart 1.) 


TABLE 3 


Differences between mean values of the 'pulmonary volumina in 19 normal and 18 post- 

pleuritic patients (females) 


CASES (FEUAUES) 


ABSOLUTE VALUES IN LITEBS 
(37* C., HOIST) 


RELATIVE VALUES IN PER CENT 
or THE TOTAL VOLUME 

Equaibrium 

capacity 

Kesidual 
' air 

Vital 

capacity 

Total 

1 volume 

Equilibrium 

capacity 

Residual 

air 

Normal (19). . . . 




4.79 ±0.15 

46.3 ±1.4 

25.5 ±0.7 

Postpleuritic 
(18) 




4.26 db0.17 

i 

53.5 ±3.2 

27.3 ±2.0 

Difference and 
d: standard 
error of the 
difference. . . 

1 

0.01 ±0.16 

0.33 ±0.11 

0.47 ±0.18 

0.53 ±0.23 

-7.2 ±3.49 

1 

-1.8 ±2.12 


TABLE 4 


Differences between mean values of the pulmonary volumina in 16 normal and 7 postpleuritic 

patients (males) 


CASES (UALES) 

ABSOLUTE VALUES IN LITEBS 
(37* C., MOIST) 

1 RELATIVE VALUES IN PER CENT 
or THE TOTAL VOLUME 

1 

Equilibrium 

1 capacity 

Residual 

air 

Vital 

! capacity 

1 

1 Total 

volume 

Equilibrium 

capacity 

Residual 

air 

Normal (16) .... 


1.49 ±0.06 


6.57 ±0.15 


22.7 ±0.6 

Postpleuritic 





nnn 


(7) 

2.75 

1.39 

3.69 

5.08 


27.3 

Difference 

0.43 

0.10 

1.39 

1.49 

-3.3 

-4.6 


The results were also grouped according to the character of the roentgeno- 
logically demonstrable pleuritic changes. The first group comprised those cases 
which, folloiving pneumothorax treatment, showed only slight residual pleurisy, 
such as obliteration of the costophrenic sulcus, possibly in combination with 
somewhat thickened pleura and, in some cases, minor apical pleural thickening 
(14 cases). In the second group were those cases in which, due to adhesions to 
the thoracic wall, the diaphragm had assumed a practically horizontal position 
(4 cases). The third group comprised the 7 cases with the greatest changes, 
but even these showed only moderate pleural retractions. 

A comparison between the first and the third group showed that a reduction 
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of all capacities had taken place in the tliird group, while the relative lung-volume 
values did not show any differences between the groups. 

EQUILIBRIUM 

CAPACITY 

LITERS 



Chaht 1. nelation between oquilibriura c.ipacity (mid-capacity) and total capacity 
(total pulmonary volume) following termination of pneumothorax in IS women who had 
effusions during pneumothorax treatment. 

Regression line Regression Regression Correlation 

and mean value equation coefficient coefficient 


Norms! females 

(not plotted) . . O— - Y = 0.60 X -0.65 0.60 ± 0.12 0.7S db 0.09 

Females who had 
pleural effusions 

(0) + Y = 0.59 X -0.29 0.59 ± 0.10 0.83 ± 0.07 


It was found, by variance analysis, that the total capacity, as well as the vital 
and equilibrium capacities, showed a probably significant difference (0.01 < 
P < 0.05), while for the residual capacity the difference was only possibly 
significant (0.05 < P < 0.2). 

In other respects, the material proved to be too small to permit an investiga- 
tion of the effect produced by the length of the period of treatment, which may, 
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of course, be thought to entv^il variations in function after conclusion of treat- 
ment. The same applies to the significance of symptoms (pain, fever, etc.) 
occurring a considerable time before thoracocentesis and the induction of 
pneumothorax, the occurrence of larger amounts of fibrin in connection with 
the initial thoracoscopy, the degree of the initial collapse, due to adhesions, etc. 

If we now turn to the values of the respiratorj" dead-space, we find that these 
generally showed somewhat higher values than can be considered completely 
normal, indicating an impaired ventilatory^ economy. The values are too few 
in number to pennit a statistical analysis vdth men and women separately or in 
any subgroups, but the general tendency to an increase of both the absolute and 
the relative values (in relation to the tidal volume) seems nevertheless clear. 
(Compare with the normal values mentioned above.) 

niscussioN 

What, then, is the importance of these results of studies on patients who were 
treated with pneumothorax for pleurisy with effusion? The cause of the dimin- 
ished \'ital and total capacity is clear. It is perfectly natural that the adhesions 
between the pleural surfaces which usually' follow this treatment should cause 
a reduction of these two capacities, which require full freedom of movement for 
the lung if they' are to attain their maxima. At the same time, it may' be ob- 
sers’ed that, in spite of relatively slight roentgenological pleural changes and with 
usually inconspicuous retraction, the lung capacities investigated were evidently 
affected, probably chiefly due to the impaired motion of the diaphragm, but also 
on account of some reduction of thoracic mobility caused by adhesions between 
the pleural surfaces. 

It is of great interest that equilibrium and residual capacities increased in 
their relation to the total capacity', and that their absolute values changed less. 
The hypothesis already mentioned seems to supply' a satisfactoiy explanation 
for the increase in the relative values. It also facilitates the understanding of 
the cases investigated. 

One must assume that in cases Avith pleural syrmphy'sis and especially uith 
diaphragmatic adhesions to the thoracic •wall relatively' large parts of the lungs 
are not as effectively ventilated as the rest of the lung. These parts or "pockets” 
of the lung are functionally inferior on account of hypoventilation. Conditions 
exist for a similar increase of the relation of the equilibrium capacity and residual 
air and the total capacity, as that which has been sho-wn to develop with intra- 
pulmonary changes. As this investigation has shown, such a change in the 
values under discussion actually does arise and this pro\'ides valuable support 
for the correctness of the hypothesis. 

The cause of the rise in the dead-space value that has been demonstrated must 
be the same as that of the increased relative lung-volume values; namely, the 
reduced ventilation in certain parts of the lung. For it was proved empirically 
(for example in bronchostenosis) that a delaying of the gas mixing in the lung 
by uneven ventilation has the same effect on the dead-space value as an on- 
larged dead-space. This was proved also theoretically by the author (11). 
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Otherwise, this absolute and relative increase of the dead-space value occurs 
most commonly in cases mth real enlargement of the respiratory dead-space in 
emphysema. There is, in general, no direct reason for suspecting emphj'sema 
in the cases of pleurisy investigated here; but one of the highest values (in case 
25) can, nevertheless, be explained in this waj’’, since between the ages of 8 
and 20 the patient had suffered from typical bronchial asthma. In the other 
cases with particularly liigh values (cases 22 and 26) this cause is absent, but in 
the first of these there is according to the roentgenogram, probably following 
strumectomy in 1938, a tracheal stenosis that has given rise to a distention of the 
lung and, in this way, to the increased dead-space value. 

In cases in which pleural s 3 miphysis has arisen following pneumothorax treat- 
ment, this must have its share in the impairment of function that appears vith 
a heightening of the relative lung-volume values also when infiltrative or in- 
durative intrapulmonary processes act m the same direction. The methods 
employed do not, however, permit distinguishing between the effects of the two 
factors. In the single case it may be very difficult, without the support of 
roentgenograms and other clinical facts, to decide w-hether the essential cause 
of the impairment of function is, emphysema, intrapulmonary fibrosis or hy- 
poventilation of a relatively noi-mal parench 3 Tna, caused by reduced mobilitj’- of 
thorax and diaphragm. 

To some extent radiography affords a certain guidance in this connection. 
In cases without parenchymal changes, the roentgenologically visible pleural 
changes are rather slight; in agreement with this, onlj’’ minor changes in the 
relative lung-volume values have occurred. It is different in cases Avith paren- 
chymal lesions. As is evident from the case reports, the majority of cases had 
considerable or severe dyspnea and, in agreement herewith, marked increases 
are found in the A'^alues of the relative lung volumina. As example, sec case 5 
in table 1. The X-ray picture (figure 1) shows unexpandable lungs with bilateral 
adhesions betw'een the diaphragm and the thoracic w'all, and encapsulated 
effusions. In the parenchyma of the upper lobes contracting lesions are present, 
but the lower lobes appear relatively normal. It is, therefore, probable that the 

Fig. 1. (Case 5.) (Upper left.) Marked ventilatory insulBoiency, pleurally conditioned. 
Chronic phthisis on the right side with cavitation, 2 to 3 cm. in diameter. Apical fibrous 
phthisis on the left side. Considerable pleural effusions in layers, 4 to 5 cm. in width on 
both sides (unexpandable lungs) after pneumothrax with effusions during reexpansion. 
Dyspnea -h+. 

Fig. 2. (Case 8.) (Upper right.) Contraction of the right upper lobe owing to broncho- 
stenosis and distention of the middle and lower lobes. Thickening of the pleura and retrac- 
tion of the left lung after pneumothorax with effusion during reexpansion. Dyspnea ++. 

Fig. 3. (Case 11.) (Centre left.) Ventilatory insufficiency of pleural origin. Contract- 
ing phthisis in the right apex with small cavities. Obliteration of the costophrenic sulci 
with elevation of the diaphragm laterally on both sides after bilaterjil pneumothorax with 
effusion on the left side. Dyspnea -h-f-h. 

Fig. 4. (Case 9.) (Centre right.) Compensatory emphysema and marked ventilatory 
insufficiency after bilateral pneumothorax and oleothorax treatment, causing retraction 
of the lungs and reduced mobility of the diaphragm. Dyspnea -{--f . 

Fig. 5. (Case 4.) (Lower.) Basal retraction of the left lung after pneumothorax treat- 
ment. Only slight functional impairment. No dyspnea. 
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ventilatoiy insufficiencj'^ is largel}’^ caused b 5 ’- the pleural changes. Both the low 
total capacitj' and the increased relati\'e lung- volume values would indicate this. 

In another case (no. 8, table 1), dj'spnea also arose, for which the roentgeno- 
gram afforded a fairlj^ adequate explanation. It (figure 2) showed a considerable 
retraction of the left lung as a sequela to earlier pneumothorax treatment. In 
addition, probabty due to bronchostenosis, the right upper lobe is maxinialh^ 
contracted and, in the main, only the right lower and middle lobes appear to 
have parenchyma capable of functioning. It, therefore, seems understandable 
that both a considerable decrease of the total capacit}’^ and an increase of the 
relative values have developed. Probablj’^ on account of a distention of tlie 
functioning parenclyuna and hypoventilation of other parts, the dead-space 
value is somewhat larger than usual in women. The relative value, however, 
is fairly normal. 

In case 11 (table 1) with a very small total capacitj’^ and with very high relative 
lung-volume values, parts of both lungs are shrunken and the diaphragms are 
elevated and adherent to the lateral chest wall, as a residue following earlier 
bilateral pneumothorax treatment. The extensibility of the lung is e^•idently 
much reduced, perhaps, above all, on account of adhesions between the 
diaphragm and the thoracic wall (figure 3). At the time of examination, the 
intrapulmonary changes seemed to be of only moderate functional importance; 
the patient’s pronounced tendency to dyspnea was probably largely caused by 
pleural adhesions which mainly account for her ventilatoiy insufficienc 3 \ The 
patient died after an acute exacerbation, and the postmortem examination 
seemed to confirm this assumption. The moderate increase of the dead-space 
value was apparently due to the same cause. 

In other cases presented in table 1 the roentgenogram affords less guidance 
for estimating function. Case 9 was referred to me for examination because of 
dyspnea and a roentgenogram (figui'e 4) which was not considered to explain 
her dyspnea. Earlier she had had pneumothorax on both sides, which was 
followed by oleothorax. Later on the oil had been largefy aspirated or absorbed. 
Spirometric examinations showed that the total capacity was low and that the 
relative values were much increased, indicating impaired function of the lung 
volume measured. The dead-space value was also abnormal, especial^' the 
considerable increase of the dead-space in percentage of the tidal \'olume, 
which was 72.7. A markedly impaired pulmonary function, with the expectation 
of dj’^spnea, was thus demonstrated, in a certain contrast to the roentgeno- 
gram. On the basis of the examination, the patient received the invalid’s 
pension for which she was applying. The cause of her impaired function 
was probably in part reduced ventilation of the still functioning parench^mia, 
caused by pulmonaiy contraction, and I'educed mobility of the diaphragm, and 
in part so-called compensatoiy emphysema in the same lung due to marked 
contraction of the previously involved parts. The o.x 3 ’gcn saturation of the 
arterial blood, at rest, was maintained at 92.7 per cent. 

At times, the roentgenogram may show changes indicative of more serioush" 
impaired function than that actuall}’- existing. Case 4 (figure 5) showed retrac- 
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lion of the left base which led to the assumption of a considerable hypoventila- 
tion. Some reduction of the total capacity was observed as a sign of tliis 
retraction, but the relative values were fairlj’’ normal and did not indicate the 
existence of anj-- important hypoventilated portions of the lung. For one reason 
or another, the retraction which roentgenologically appears to be of considerable 
degree, is functionally of lesser importance. The patient was not troubled with 
dj’spnea. 

Dyspnea in patients without parenchymal lesions was slight, at times very 
slight, in agreement with the relativelj’^ mild pleural changes as seen on the X-raj’- 
film s; onlj' slight disturbances of pulmonarj’^ function were demonstrated in these 
patients. In one case (no. 35) there was a liigher degree of retraction, and in tliis 
patient, dyspnea was more pronounced. In none of these cases, however, did 
dyspnea interfere vith their capacity for work. 

PRACTICAL CONSIDERATIONS 

Since this investigation has shoirn that evident impairment of pulmonary 
function occurs even with relatively slight retractions, and since the retractions 
which occasional!}’’ appear after pneumothorax treatment of pulmonary tubercu- 
losis interfere to a high degree wth respiratory function, the question arises 
whether marked retractions can be avoided. 

In many cases, an effusion during pneumothorax treatment may give rise to 
the changes under discussion. In at least some of these cases, the more e.vtreme 
degrees of retraction ma}’’ probably be avoided if, in the presence of a prolonged 
effuaon, pneumothorax treatment is terminated in time. Since obliterative 
pleuritis often develops in these cases, which ivill gradually render further treat- 
ment impossible, and since the risk of empyema is relatively great in precisely 
these cases, the decision to replace pneumothorax treatment ■with some other 
form of collapse therapy should be facilitated. There is also reason to believe 
that, with extended indications for primary apical thoracoplasty, a number of 
troublesome complications of pneumothorax treatment may be avoided. This 
change in the indications for treatment should be to the advantage of pulmonary 
function, although at first glance the contrary might appear to be the case. 
Apical thoracoplasty causes a relatively slight reduction of frmetion. Coumand 
and Richards (1) state the advantage from the standpoint of ph 3 "sical capacity 
of substituting a good thoracoplasty for a poor pneumothorax. In favorable 
cases, the greater part pf the parenchyma of the inferior lobe can be spared, and 
if there is, above all, good diaphragmatic mobility, the operated side can 
manage a large part of the respirator}^ gas exchange. There would not appear 
to be much prospect of succeeding, ■with so-called rational treatment of exudates 
and continued pneumothorax, in escaping the threatening reduction of function. 

A further group of cases in which there is the threat of impairment of function 
comprises those in which lung retraction appears without eflrusion. In cormec- 
tion ’with pneumothorax refills, one then finds initial pressures which more and 
more tend in the negative direction, and the interval between the refills may be 
made longer and longer without the lung being expanded. Several of the above- 
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described cases have been of this tjTie. Also in such cases, therefore, other 
collapse therapy should eventually be considered in good time. 

STOtMABY 

Twenty-five patients with pleurisy vuth effusion without parenclijunal lesions, 
and in whom so-called preventive pneumothorax treatment had been termin- 
ated, were examined by the author’s method for the estimation of the total 
lung volume and its subdivisions and of the respiratory dead-space. 

The following results were obtained: 

1. Total and vital capacities were diminished. 

2. Equilibrium and residual capacities were not generally diminished to the 
same degree, and their share in the total capacity was thus increased. 

3. While the diminished total and vital capacities were due to the impairment 
of the thoracic and diaphragmatic mobility through pleural adhesions, the 
cause of the increased relative lung-volume values was a hypoventilation 
of certain parts of the lung, provoked by the same cause. 

In 11 cases of terminated pneumothorax treatment chosen to throw light 
on the subject, and with more or less extensive parenchymal lesions, the follow- 
ing was found: ' 

4. The lung function, in several cases, was seriouslj’’ impaired, manifesting 
itself in low total and vital capacities, considerable increase of the relative 
lung-volume values and in certain cases increased values for the respiratory 
dead-space. 

5. The cause of this was, in some cases, in part parenchjnnal contraction with 
so-called compensatory emphysema and reduction of the parenchyma, 
but in the majority of cases the cause was pleural changes following pneu- 
mothorax treatment (ventilatory insufficiency). 

6. In view of the very"- serious impairment of function that may result when a 
lung retraction complicates pneumothorax treatment, it is suggested that 
in certain cases this treatment should be abandoned and replaced with other 
collapse measures. 

SUMAKIO 

A 25 enfermos que padecian de pleuresTa con derrame sin lesiones parenquimd- 
ticas y en los que habia terminado el Uamado neumotdrax terapefitico preventive, 
se les examind con la tdcnica del autor para calcular el volumen pulmonar total 
y sus divisiones y el espacio respiratorio obliterado. 

Obtuvidronse los siguientes resultados: 

1. Hubo disminucidn de la capacidad total y la vital. 

2. En general no disminuyeron en grado igual la capacidad equilibradora 
y la residual, de manera que auraentd la participacidn de las mismas en 
la capacidad total. 

3. Aunque la disminucidn de la capacidad total y vital se debid a haber ate- 
nuado la movilidad tordcica y diafragmdtica las adherencias pleurales, la 
causa del relative aumento de las valores del volumen pulmonar fud una 
hipoventilacidn de ciertas partes del pulmdn provocada por la misma 
causa. 
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En 11 casos de neumotdrax terapedtico terminado que se escogieron para 
lanzar luz sobre el asunto y con lesiones parenquimdticas mds o menos extensas 
obserrdse lo siguiente: 

4. La funcidn pulmonar en varies casos se afeetd gravemente, traduciendose 
esto por capacidades total 3 ’’ ^dtal bajas y considerable aumento de los 
valores relatives del volumen pulmonar y en ciertos casos por aumento 
en la proporcidn del espacio respiratorio obliterado. 

5. La causa de esto fue en algunos casos en parte la contraccidn parenquimatica 
con el llamado enfisema compensador y reduccidn del pardnquima, pero 
en la ma 3 "oria consistid en alteraciones pleurales consecutivas al neumo- 
tdrax terapedtico (insuficiente ventilacion). 

6. En ^'ista de la gravfsima insuficiencia functional que puede sobrevenir 
cuando una retraccidn pulmonar compUca el neumotdrax terapedtico, 
en ciertos casos convendria abandonar este tratamiento suplantdndolo 
con otros mdtodos de colapso. 
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STUDIES IN CHEMOTHERAPY OF TUBERCULOSIS’.^ 

VIII. The Comparative Action of Four Sulfones in Experimental Tuberculosis in 
Guinea Pigs and the Combined Action of Streptomycin with One of the Sulfones 

M. I. SMITH, Wm. T. McCLOSKY and E. L. JACKSON 

It was shown previously (4) that streptom3.cm and sodium p,p'-diamino- 
diphenylsulfone-N,N'-didextrosesulfonate (promin) mutually potentiated each 
other when apphed together in the treatment of guinea pigs infected vith tuber- 
culosis. It seemed probable that the S3Tiergism would hold for other sulfones 
as weU and consequently work has been in progress in an attempt to find a 
sulfone less toxic and if possible more effective than promin. 

The present paper is a report of such a study with three sulfones which have 
become available to us in sufficient quantity. These were studied for chemother- 
apeutic efficacy in comparison with promin. At the same time the combined 
effect of streptomycin with one of the sulfones was also studied. The suppty of 
streptomycin was limited and it was not possible to study the effect of this drug 
alone under the same experimental conditions. 

The compounds we were able to study in the present investigation were: 

I. Sodium salt of 4-amino-4'-galacturonylaininodiplienylsulfone (galacturonide), 
prepared in the laboratories of Endo Products Co. and supplied by Dr. Samuel M. 
Gordon. 

n. 4-Amino-4'-ureidodiphenylsulfone (carbamyl), synthesized in the laboratories of 
Schering Corporation and supplied by Dr. Erwin Sohwenk. 

III. 4-Amino-4'-n-propylaminodiphenylsulfone (n-propyl), synthesized in this labor- 
atory by the reaction of n-propyl bromide with 4, 4'-diaminodiphenylsulfone, the 
details of the procedure ha\dng been supplied by Dr. L. A. Sweet, Parke, Davis and 
Co. 

IV. Sodium p,p'-diaminodiphenylsulfone-N,N'-didextroscsulfonate (promin), sup- 
plied by Parke, Davis and Co. 

The streptomycin used in this study was generously supplied by Charles Pfizer and 
Co. and Eli Lilly and Co. 


EXPEIUXEENTS 

A series of 120 guinea pigs, weighing about 300 to 350 grams, were inoculated 
intraperitoneally with 0.5 mg. of a homogeneous suspension of human tubercle 
bacilli H37Rv’ per cc. of sterile saline, and were divided into six equal groups of 
20 as follows: 

Group .4: Treated with streptomycin, 10,000 units per kg. intramuscularly tnice daily, 
9 a.m. and 4 p.m., plus 0.15 to 0.3 g. per kg. of the galacturonide given orally once a day. 

* From the Division of Phy.siolopy, National Institute of Health, Bethesda, Maryland. 
’ Other papers in this series arc enumerated under References (1,2, 3, 4, 5, C, 7). 

- The culture was furnished by Mr. Win. Slccnken, Jr., Committee on Chemotherapy 
of Tuberculosis, National Tuberculosis .Association; Dr. Ix:roy U. Gardner, Trudeau S.an- 
atorium. Chairman. 
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Group B: Treated •nitli 0.15 to 0.3 g. per kg. of the galacturonide, as above, but without 
streptomj'cin. 

Group C: Treated with 0.3 to 0.5 g. per kg. promin, given orally once a day. This group 
served as a reference standard for comparison of the eflScacy of the other sulfones. 
Group 7): Received 0.5 g. per kg. of the carbamyl derivative orally once a day. ' 

Group E: Received 0.5 g. per kg. of the n-propyl derivative orally once a day. 

Groxip F: Untreated controls. 

The treatment, begmi the day after infection, was carried out regularly five 
days a week, Anth a double dose on the fifth day, for a period of nine weeks. 
Daily dosage in the first three groups was planned to be 0.3 g. per kg. for groups 
A and B and 0.5 g. per kg. for group C, which are equiAmlent when computed on 
the basis of diaminodiphenjdsulfone content. However, it was necessary to 
reduce them to 0.15 and 0.3 g. per kg., respectivebq for a few days at intervals on 
account of drug toxicity as eAudenced b}’- excessh'^e loss of body weight. Dosage 
in groups D and E was uniformly maintained at 0.5 g. per kg. There was no 
CAudence of toxicitj'' from these latter compounds at any time. 

All treatment was discontinued sixt 3 f-three da 3 ’^s after infection. At ninety 
days after infection all the surAUAmrs Avere tuberculin tested, using 0.01 mg. PPD 
in 0.1 cc. salt solution intracutaneousty. The reactions Avere recorded twenty- 
four and fort 3 ^-eight hours after injection. At 98 to 103 days after infection aU 
the surAdAmrs Avere killed with chloroform, autopsied, and the extent of tuber- 
culous involvement noted and rated on the basis of 0 to 4 in the organs and tissues 
of predilection as previously described (2), Avith a possible maximum of 20. In 
cases of doubtful lesions smears were made of the suspected materials and stained 
AA-itiuZiehl-Neelsen stain for microscopic examination and when feasible suspen- 
sions of the material in sterile saline were inoculated into the right groin of each 
of 2 guinea pigs for tuberculin testing and postmortem examination after an 
incubation period of six weeks. 


REStfl/rS 

The virulence of the strain and magnitude of dosage used were such as to pro- 
duce in the controls extensive generalized tuberculosis of the viscera (with 
ascites and pleural and pericardial effusions in many cases), Avithin thirty to forty 
days, and death of 95 per cent of the animals AAdthin seventy-five days of the 
infection. The average tuberculosis index for this group w^as 16.3, AAith a range 
of 9 to 20, out of a possible maximum of 20. 

Ninety-five per cent of the animals of group A, treated A\ith streptomycin 
and the galacturonide, were in excellent condition and gaining weight at the 
time the experiment aa^s terminated, about 100 da 3 'S after infection, and after 
a period of nearl 3 '- forty da 3 ’^s Avithout treatment. One of the animalR in this 
group died vithin twenty-four hours folloAATng the intracutaneous injection of 
PPD; this should be regarded as a tuberculin allergy death, since this animal 
had been in good condition, and since many in this group (95 per cent) gave 
positive tuberculin reactions. Postmortem examination of the nnimnlg in this 
group revealed no gross evidence of tuberculosis, or doubtful and negligible 
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TABLE 1 


Effect of treatment with streptomycin and galacturonidc in guinea pigs infected with 0.5 mg. 

IlS7Rv inirapcriloncatly 

Treatment continued sixty-three days. Killed 100 days after infection 
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lung 


s 

308 

696 

4- 

None 

0 


Spleen and 

Positive 








lung 


9 

252 

580 

2+ 

Doubtful spleen (1.6 g.) 

4: 

Negative 

Spleen 

Positive 

10 

31S 

420 

3"h 

Minimal lesions in 







1 


omentum, liver, lung, 
and peritoneum 





11 

334 

500 

Died 

Minimal lesions in 

3 








omentum, liver and 
lung 


i 



12 

310 

520 

+ 

Few miiilarj' tubercles 

1 








in lungs 





13 

376 

704 

2-i- 

None 

0 



Positive 

14 

354 

612 

+ 

Small (5 mm.) consoli- 

± 

Negative 

Spleen and 



i 


dated area in upper 
right lobe 



lung 


15 

382 

680 1 

± 

Small omental lymph 

dz 

Negative 







node 





16 

332 

632 

, + 

Doubtful few miliary 

1 


Spleen and 

Positive 





lesions in liver and 
lung 



lung 

Positive 

17 

326 

618 

+ 

Minimal lesions in 

2 

Negative 

Spleen 





omentum, spleen and 
liver 





IS 

328 

628 

4* 

None 

0 


Spleen 

Positive 

19 

354 

684 

+ 

None 

0 


Spleen and 

Negative 








lung 


20 

336 

624 

+ 

Small necrotic omental 

zk 

Negative 







lymph node 






lesions in 76 per cent,"* and only minimal lesions in the remainder. However, 
subinoculation of spleen or other tissue suspensions into the inguinal region of 

* Animals with a tuberculosis inde.x rating of 0 or ±. 
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normal guinea pigs resulted in positive PPD reactions and glandular involve- 
ment at the site of inoculation in all but one of the animals tested. A detailed 
summarj'’ of the findings in this group is given in table 1. 

Table 2 and figure 1 show the results in summary form of the entire experiment. 
It -will be seen that, at the dosage levels used, all the sulfones retarded the disease 
process to about the same degree as promin. The mortality rate was distinctly 

TABLE 2 

January S, inoculated 0.5 mg. HS7Rv intraperitoneally. treatment begun January 4 and 
continued till March 8, sixty-three days. Tuberculin tested (.01 mg. PPD intracutaneously) 
April S, twenty-six days after discontinuing treatment. Experiment terminated 
April 18 to 16, 98 to lOS days after infection 


GROUP AND DRUG 

! STREPTOUYCm 

1 + GALACrURO 
HIDE 

B 

GAIACTU- 

RONIBE 

c 

PSOUIN 

P 

CARBAUYL 

E 

N-PROPYE 

T 

CONTROLS 

Dosage in units or grams per kg. 
per day 

2 X 10,000 

0.15-0.3 

0.3-0.5i 

0.5 

0.5 

0 

iNIortality per cent at 63 days, 
end of treatment period 

-fO. 15-0.3 

0 

35 

15 

40 

15 

80 

Mortality per cent at termina- 
tion of experiment, 98-103 days 

5 

70 i 

40 

1 

50 

40 1 

95 

Number reacting to PPD in re- 
lation to survivors 90 days 
after infection 

18/19 

6/8 

13/13 

9/10 

1 

12/14 

1/1 

Number losing weight in rela- 
tion to survivors at termina- 
tion of experiment 

0/19 

1 

1/6 

i 

i 

3/12 

5/10 

4/12 

1/1 

Tuberculosis Index 

Range 

0-3 

0-13 

0-18 

3-11 

0-15 

9-20 

Mean 

0.6 

5.9 

6.2 

6.2 

5.8 

16.3 

Spleen weight, grams 

Range 

0. 8-2.1 

0.6-11.3 

0.7-13.9 

1.3-5. 9 

I 1. 0-8.8 

0.9-9.2 

Mean 

1.3 

2.9 

3.2 

2.4 

2.4 

5.5 

Average weight gain in grams. . . 

281 

41 

148 

161 

172 

17 

Per cent with doubtful or no 
lesions 

75 

5 

15 

0 

10 

0 

Chemotherapeutic effectiveness 
(ratio of extent of tuberculous 

100/3.7 

100/36.2 

100/38.0 

1100/38.0 

100/35.6 


involvement in controls and 
treated groups) 

27.0 

2.7 

! 2.6 

I 

2.6 

2.8 



higher in the galacturonide group than in the promin or the other sulfone groups, 
and this may be due in part to the liigher toxicity and, possiblj’’ the greater 
cumulative action of this compound. It is significant that the animals in group 
A, recei\’ing the same amount of this drug in addition to streptomycin, were not 
affected in the same manner. 

The chemotherapeutic effectiveness of the several compounds studied, ex- 
pressed as the ratio of extent of tuberculous involvement in the controls and 
treated groups ranged from 2.6 to 2.8 for the four sulfones and 27.0 for the group 
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treated wth streptom3’ein and the galncturonidc. Since there was no group in 
this scries receiving streptomj’cin alone it is not possible lo“appraisc accural el}' 

A. STREPTOMYCIN + NHg SOg <^NH-C^H°OHjJcHCOON» 

H 

B. NH2<(^^S02<(]3NH-C-(CHOH)3CHCOONa 

H 

C. 0HCH2(CH0H)4 CHNH SOg <(3 NHCH (cHOH)^ CKgOH 

S03Nfc S03Nn ^ 

D. NHg NH-C0NH2 

E. NH 2 NHCH 2 CH 2 CH 3 

F. CONTROLS 



Fig. 1. Mortality rate and tuberculosis inde.'c of five groups of treated animals in com- 
parison with untreated controls (group F). 

A. Treated with streptomycin intramuscularly and galacturonide orally. 

B. Treated with galacturonide orally. 

C. Treated with promin orally. 

D. Treated with carbamyl derivative orally. 

E. Treated with n-propyl derivative orally. 

Treatment was begun dej”- after infection and continued for sixty-three days. Exper- 
iment terminated 98 to 103 days after infection, all survivors killed. 

the full value of the combined treatment, but in the light of other experiences in 
this laborator^’^ it is not believed that the effect obtained in group A could have 
been achieved vuth the antibiotic alone. 
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DISCUSSION 

The present experiments undertaken with a view of testing several new sulfones 
in the hope of finding a safer and if possible a more effective compound than pro- 
min for application in the combined treatment with streptomycin have borne 
only partially fmitful results. On the basis of preliminary pharmacological 
studies with the monogalacturonyl derivative of diaminodiphenylsulfone in 
rats it appeared to offer advantages over promin because of its lower acute 
toxicity on intravenous injection, longer retention in the body, and a more 
favorable distribution in the tissues as between the liver and blood. However, 
on continued oral administration to guinea pigs, the procedure employed in the 
present chemotherapeutic tests, this compound actually proved to be more toxic 
than promin, probably by virtue of its better absorption, longer retention and 
greater cumulative effects. Nevertheless, the combined treatment ndth this 
compound and streptom 3 ’’cin resulted in a degree of protection against the disease 
in the experimental animals at least as great as from the application of strepto- 
m 3 ’’cin and promin in the previous study (4). Actually the results in the present 
study appear to indicate a higher degree of efficacy, since treatment was con- 
tinued for only sixty-three daj’^s, and the animals Avere examined for eAudence of 
tuberculosis after a six weeks’ period of no treatment, Avhereas in the previous 
study treatment AA^as continued AAith relativel3'' smaller doses of streptomycin 
Avithout interruption to the end of the experiment. Moreover, the infection in 
the present study AA'as considerably more virulent as evidenced by 95 per cent 
mortality in the controls Avitliin seventy-five days as against 65 per cent mor- 
tality at 10 Idays in the previous study. 

The nearly uniformly positive response to tuberculin of the animals in group 
A, despite the Ioaa^ incidence of gross tuberculous infection and the minimal lesions 
found in the few, suggests that the allerg3^ induced by the initial infection has not 
abated in the course of treatment, and perhaps also indicates that these animals 
may have acquired and have retained some degree of immunity. It AA^ould be 
interesting to study the response of such animals to reinfection AAith a standard 
dose of bacilli of standard Aorulence. That these animals Avere not sterilized by 
the treatment is eAudent from the fact that the subinoculation tests gave almost 
uniformly positive results. 

The search for a better sulfone than promin has not been Avholly fruitless. 
The n-propyl derh’-ative of diaminodiphenylsulfone, used in group E, though 
no more effective than promin in reducing the extent of tuberculous invoh'ement, 
as indicated from present and previous experiments (8, 9) is definitely less toxic 
than promin, this probably by virtue of its poor solubility and absorbability. 

Because of its insolubility and Ioav toxicity it has been impossible to obtain 
an LDso dose of the n-propyl derivatwe. A test on the comparative subacute 
and chronic toxicity of this compound and promin was carried out on guinea 
pigs. The compounds were administered in 1.0 g. per kg. doses twice daily to 
two groups of animals 10 each OA’-er a period of fifteen days. All the animals 
receiving promin developed cyanosis, hyperexcitability, tremors and flaccid 
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paralyses and died in three to five days. Reduction of hemoglobin and the 
appearance of methemoglobinemia were noted in all eases. The animals re- 
ceiving the n-prop 3 ’l compound showed no sjTnptoms, no blood dyscrasias and 
gained weight normally. Blood level determinations made at ■v’arious inten’als 
from three to twenty hours following the last dose during the course of treatment 
showed a range of 40 to S5 mg. per cent in the promin animals and 3.4 to 4.8 
mg. per cent in the n-propj*l group. It may be concluded from this that the n- 
propyl derivative is less than one-fifth as toxic as promin and, while it is difficult 
to attain high blood levels with this drug, they seem to be sufficiently effective 
judging from the chemotherapeutic response. It seems quite clear, therefore, 
as pre^^ously pointed out (6), that mono-substituted alkyl derivatives of dia- 
minodiphenylsulfone have an advantage over the mono- and di-substituted 
water-soluble derivatives b}*^ being equallj' or possibty more effective, less toxic 
and better retained in the body, even though their absorbability is poorer. 

SXBIMARV AND CONCLUSIONS 

1. The chemotherapeutic efficacy of three mono-substituted derivatives of 
diaminodiphenylsulfone has been studied in experimental guinea pig tuberculosis 
in comparison with promin. The compounds were the monogalacturonyl 
derivative (I), the monocarbamyl derivative (II) and the mono-n -propyl de- 
rivative (III). The chemotherapeutic effectiveness of these compounds, ex- 
pressed as the ratio between the extent of tuberculous involvement in the controls 
and treated animals was 2.7 for I, 2.6 for II and 2.S for III, as compared with 
2.6 for promin. The n-propyl derivative is less than one-fifth as toxic as promin. 

2. The chemotherapeutic effectiveness in a group of animals treated with 
streptomycin and compound I was 27.0. Seven t 3 '-five per cent of the animals 
in this group showed no gross e^^dence of tuberculosis or onlj' doubtful and in- 
significant lesions, though 95 per cent of them reacted to intracutaneous tuber- 
culin, and subinoculation tests with tissue suspensions gave positive results in 
nearR'' all cases. 

3. The combined application of streptomj'cin and the monogalacturonjd 
derivative of 4,4'diaminodiphenylsulfone in the treatment of experimental 
tuberculosis gave as good results as those previouslj’' reported with streptomj'’cin 
and promin. 


SUMARIO T CONCLUSrONES 

1. En la tuberculosis experimental del cobajm estudidse la eficacia quimio- 
terap6utica de tres derivados monosustitutivos de la diaminodefenilsulfona, 
comparandola con la de la promina. Trdtase de los derivados monogalacturo- 
nilico (I), monocarbamilico (II) y mono-n-propflico. Expresada en forma de 
proporcidn entre la extension de la invasion tuberculosa en los testigos y en los 
animales tratados, la eficacia quimioterapdutica de dichos compuestos representd 
2.7 para el 1, 2.6 para el II y 2.8 para el III, comparado con 2.6 para la promina. 
El derivado n-propllico resultd ser mds de cinco veces menos tdxico que la pro- 
mina. 
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2. En un grupo de animales tratados con estreptomicina y el compuesto I 
la eficacia terap4utica llegd a 27.0. Setenta y cinco por ciento de los animales 
de este grupo no revelaron signos macrosc6picos de tuberculina administrada 
por via subcutdnea, y las piuebas de subinoculacidn verificadas con suspensiones 
de tejidos resultaron positivas en casi todos los casos. 

3. La aplicacidn combinada de la estreptomicina y el derivado monogalactu- 
ronllico de la 4,4'-diaminodifenilsulfona did en la tuberculosis experimental 
tan buenos resultados como los comunicados previamente con la estreptomicina 
y la promina. 
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DIAGNOSTIC CULTURE OF TUBERCLE BACILLI 
A Simplified Procedure in Public Health Work 
MARJORIE VAX VRAXKEN* 

Within the past few decades, diagnostic culture methods for determining the 
presence of mammalian tubercle bacilli in pathological materials have superseded 
animal inoculations -wMch were preferred in diagnostic laboratories prior to this 

(1) . Laborious and persistent trials of cultme methods have led to the con- 
viction that tliis important feature of the specific triad of tuberculosis diagnosis 

(2) should now be available universally in all public health laboratories and that 
simplicity and accuracy should be the criteria of the technique used in its per- 
formance (3). It is with this in mind that the following report is presented in 
the hope that it will not only aid others in the performance of the test but that 
it will stimtdate a more wide-spread use of this most valuable specific diagnostic 
aid in tuberculosis among those interested in the extension of public health 
facilities for this disease and in the ultimate welfare of the tuberculous patient. 

In a routine testing for the presence of tubercle bacilli in a large number of 
sputum, urine and gastric specimens received in the Colorado Public Health 
Laboratories from various parts of the State, the method of procedure was to 
examine the specimens or concentrates from them by direct smear and Ziehl- 
Neelsen staining methods and, in addition, to perform an oxalic acid treatment 
(4) with Petragnani’s medium and the Corper egg-yolk culture medium (5). 
Thus, 3,948 culture tests were performed from January, 1944 to December, 1945, 
with the result that 179 positive cultures were found Avhich had been negative 
on direct smear. Of these 179, 5 became positive after an interval somewhere 
between six weelcs’ and six months’ incubation at 37° C. The majority, 1/4, 
proved positive vdthin a six weeks’ incubation period. Unfortunately, the media 
used were not recorded in this series. These figures leave no doubt of the ^mlue 
of the culture method for disclosing tubercle bacilli in public health work. 

In order to determine the comparative value of the two media, Petragnani’s 
multiple mixture (3) and Corper’s simple egg-yolk medimn, the cultural findings 
were segregated on this basis since December, 1945, vith the follo\sing results 
recorded in table 1. 

It is noted from the findings recorded in table 1 that the positive cultures 
obtained with the use of an equal volume of 5 per cent oxalic acid at 37° C. 
for thirty minutes for destroying contaminants and planting on the egg-yolk 
medium (Corper) exceeded the positives on Petragnani’s medium in a routine 
diagnostic culture test, 74 to 33. Both methods disagreed to some e.xtent vdth 
each other in that a total of 87 positive results were obtained on either one or the 
other culture medium. The significance of this could be exaggerated if it were 
not known tliat routine clinical specimens may run irregularly at times so far as 
the distribution of small numbers of tubercle bacilli are concerned. The lack 

‘ Colorado State Board of Health, Denver, Colorado. 
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of homogondty in clinical specimens so far ns tubercle bacilli are concerned 
accounts also for tiic fact that the more tubes planted, the more positive cultures 
may accrue regardless of the medium used as a nutrient, provided the nutrient 
falls into the category of one of those efficiently supporting growth from small 
l^lantings. However, regardless of this, the findings with the egg medium are 
strikingly more favorable, which may possibly be explained bj’’ the better nutrient 
properties of the egg-yolk as compared with the Petragnani medium hampered by 
a retardant dye, malachite green, and multiple ingredients serAing only as dilu- 
ents for the good nutrient — the egg-yolk. 

In the search for a more suitable reagent than sodium hydroxide, or one that 
would be .adapt.nblc to elaboration with the o.valic acid reagent, Corper and 
Stoner (6) studied trisodium phosphate, a crystalline, chemically'- pure and stable 
alkaline salt, for its effect upon mammalian tubercle bacilli. It was found that 

T.tBi.i-: 1 


.4 co!nparf.<!o>i of cuUurcs for luhcrdc bacilli in sputa usinei Pciragnarii’s medium and the 

cgg~yolh medium* (Corper) 


STVrtk TESTtD AKD TOTXt. rOflTlNTS 

rETSACSAM'S UEOimt j 

j ECC-VOLX VEDtCK 

POSXWE KTTn 
sotnurDtA 

Positive 
at 3 
weeks 

Positive 
at 6 
weeks 

Positive 
aitet 6 
weeks 

Positive 
at 3 
weeks 

Positive 
at 6 
weeks 

Positive 
after 6 
weeks 

Positive 
at 3 
weeks 

Positive 
at 6 { 
weeks 

Positive 
after 6 
weeks 

784 specimens yielded n total 
of 87 positives! 

1 

19 

12 

2 

32 

1 

31 

8 

11 

n 

2 

1 Total 33 

Total 74 

Total 20 


• The oxalic acid preliminary treatment waa used for all these sputa u-ith neutralization 
rrith sodium hydroxide before planting. 

t At least 3 tubes of culture medium were planted from each sputum on each medium 
used. Forty-two of the S7 positive cultures were negative by direct smear examination. 

this reagent possessed a number of decided advantages for destroydng contam- 
inations in sputum, urine, gastric contents and pus in preparation for the cul- 
tivation of tubercle bacilli in clinical-pathological and public health work. The 
advantages were that a 23 per cent sodium phosphate (Na 3 P 04 ■ I 2 H 2 O) solution 
in equal volume added to these specimens could remain in contact at room 
temperature for up to seven days vdthout harm to the tubercle bacilli, and 
this amount and time sufficed in most cases to destroy all contaminants 
found in the usual pathological specimen. This enables the technician to prepare 
his material without rush and allows sufficient time to prevent the usual cautious 
watch period necessitated by all reagents previously described where neutrali- 
zation had to be performed within onfe-half to two hours at least, frequently 
breaking up the day’s continuity in laboratory -work and necessitating continuous 
handh'ng to consummation of the planring. In addition, if an oxalic acid 
preparation were forgotten and allowed to exceed the two-hour contact period 
■vrithout neutralization, the specimen, of which usually only one is available in 
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public healtb work, was lost; while in the sodium phosphate procedure, a day or 
two additional contact was not particularly detrimental to the tubercle bacilli. 
With a view, therefore, to comparing the new sodium phosphate procedure with 
the tried and reliable oxalic acid procedure previously chosen, the two reagents 
were tested on a consecutive series of 1,000 specimens (mostly sputa) received in 
the Colorado Department of Health Laboratories. All determinations for 
growth of tubercle bacilli were tested on the glycerol egg-yolk medium (Corper), 
which in our hands has proved to be the best nutrient for mammalian tubercle 
bacilli thus far described. The results of these tests are recorded in table 2. 

Although the figures recorded in table 2 are not exactly comparable because the 
1,000 consecutive specimens were tested at different times bj^ the two prelimi- 
nary treatment methods, it is obvious that the trisodium phosphate method 
appears to yield a better percentage of positive cultures, 127 as compared ndth 
108 per 1,000 specimens examined. Its value is significantly enhanced in the 
“positive culture-negative direct smear group” in which case twice as many 


TABLE 2 


Comparison of tubercle bacillus cultures on cgg-yolk mediwn following the treatment of 1,000 
specimens cither xvith the sodium phosphate or the oxalic acid 


UETnOO or TREATirCKT 

j 

POSITIVE 
EY DIRECT 
SUEAR 

CULTURES 

POSITIVE 

! 

rosmv'E 

COLTVRE 

PROM 

DIRECT 

SMEAR 

KEOATIN'E 

SPECTMEKS 

JIECATIVE 

CDLTORES 

PROM 

DIRECT 

SMEAR 

rosmsx 

5PECZUEKS 

co^riAui- 
NATED OR 
DOST 

SrXOMEKS 

Oxalic acid 

, 116 
j 113 

— 

i 32 

' 42 

s 

Sodium phosphate 

n 

^ 64 

35 

13 






positive results were obtained by the phosphate method used on routine single 
specimens. 

In another analysis of the findings with routine health department specimens, 
the entire figures for the oxalic acid treated specimens were compared vith those 
obtained when the phosphate treatment had been used to note the advantages 
in smear-negative specimens particularly. The oxalic acid treatment had been 
used from January, 1944 tlu'ough December, 1945, on 3,948 specimens with the 
result that 179 positive cultures for tubercle bacilli were found in the absence of 
positive findings for acid-fast bacilli in the smears microscopically e.xamined. 
From January, 1946 to September, 1946, 1,137 specimens were tested, using the 
phosphate treatment and planted on the egg-yolk medium with the result that 
56 3 delded positive cultures for tubercle bacilli in the absence of acid-fast bacilli 
in the smears examined microscopically. The relative findings for the same 
nmnber were 179 for oxalic acid as compared with 194 for the phosphate. It 
is obvious that the trisodium phosphate reagent, an equal volume of 23 per cent 
(Na 3 P 04 - 12 Hs 0 ) added to sputum or similar specimens is a reliable reagent for 
destroying contaminants usually present in such specimens without acting 
detrimentally upon tubercle bacilli contained in those specimens. It is even 
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possible to consider placing the phosphate in the specimen bottle used for col- 
lecting and shipping the specimen, even though this has not been tried b}^ us as 
yet, because at room temperature the trisodium phosphate in concentration used 
is mthout detrimental ofTcct on the viable tubercle bacilli at room temperature 
for up to one week’s contact . It can act as a retardant to the growth of contam- 
inants in the specimen from the time of collection until delivered to the labora- 
torj' when a day of incubation at 37° C. will destroy the remaining viable con- 
taminating microorganisms. 

SUMMARY AXD COXCLUSIOXS 

1 . As a result of a test with routine specimens, it was found that the oxalic 
acid egg-yolk method de\’ised by Corper and his colleagues for the diagnostic 
culture of tubercle bacilli from human pathological specimens (including sputum, 
urine, gastric washings, purulent fluids, etc.) is superior to the treatment with 
the oxalic acid reagent and culture on Petragnani’s malachite green multiple 
mixture medium used in many health and sanatorium laboratories. 

2. Trisodium phosphate (NajPO^ - 121150 ), used in equal volume of 23 per 
cent solution for twenty-four hours at 37° C., and studied and introduced 
originally by Corper and Stoner, has been found to be a superior reagent for 
destrojnng contaminating microorganisms in pathological specimens for the 
cultural diagnosis of tuberculosis. Combining the phosphate treatment with 
the egg-j'olk medium (Corper) provides a simple diagnostic procedure to isolate 
human and bonne tubercle bacilli from routine specimens. It is recommended 
on the basis of extensive routine tests in public health work reported on here. 

SmLVRIO V COKCLUSIONES 

1 . Como resultado de una prueba verificada con ejemplares corrientes se 
observd que la teemea de la yema de huevo y dcido oxdlico, introducida por 
Corper y colegas, para el cultivo diagndstico de bacilos tuberculoses procedentes 
de ejmplarcs patoWgicos humanos (incluso esputo, orina, lavados gastricos, 
Ifquidos purulentos, etc.) es superior al tratamiento con el reactive de acido 
oxdlico y al cultivo en el medio multiple de Petragnani a base de verde de mala- 
quita que utilizan en muchos laboratories de higiene 3 '’ sanatorios. 

2. Utilizado en un voluraen igual de solucidn al 23% durante 24 horas a 
37°C., el fosfato tris 6 dico (NasPOi • I 2 H 2 O), estudiado e introducido primitiva- 
mente por Corper 5 ’- Stoner, ha resultado superior como reactive para destruir 
los microbios contaminantes en los ejemplares patoldgicos recibidos para el 
diagndstico cultural de la tuberculosis. La combinacidn del tratamiento con 
fosfato con’ el medio de 3 ^ema de huevo (Corper) ofrece un sencillo procedimiento 
diagnostico para aislar los bacilos tuberculoses humanos 3 '- bovinos de los ejem- 
plares corrientes, y recomidndase para empleo a base de las muchas pruebas 
sistemdticas en obras sanitarias aquf descritas. 
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REHABILITATION DIFFICULTIES^ 

EZRA BRIDGET 

Rehabilitation is never easy, never finished, never perfect. Its problems have 
been -with us always. 

As physicians we feel the pressure of its presence and the responsibilities it 
lays upon us. We must see that nothing develops that will lessen the patient’s 
physical health; we must know the significance of different personality traits; 
we must be familiar with mental mechanisms and motives. We must increase 
our ability to influence people and remain friends. 

The atm of rehabilitation is to biing about the optimum adjustment of each 
patient in spite of the ph3’'sical defects, mental deficiencies, emotional weaknesses 
and social shortcomings that he may have. 

All this is most worthy, but its accomplishment is most difficult. Take, for 
instance, the storj’- of our owm development. To obtain a contented adjustment 
for oursdves, our parents spend a gigantic amount of time and energy training 
us when we are in swaddling clothes; our teachers grow prematurely gray trj’^ing 
to instill into our hearts and minds valuable concepts of those social practices 
that keep us out of the clutches of the law; next our sweethearts, mothers-in-law 
and children take over; and finally each one of us devotes hours, days and years 
to personal improvement. The result of these diverse and well meaning attempts 
is only rarely satisfactory. . What is usually accomplished is well stated in these 
words: “Outwardly I appear well adjusted, but inwardly I still have my ups 
and downs.” 

The nature of man’s inner self, his psychosomatic side, is one of the compli- 
cating factors. Psychosomatic medicine means giving careful consideration to 
the entire man, not only to his physical problems, but also to those in the intel- 
lectual, mental and spiritual spheres. In this it resembles rehabilitation. Much 
is heard about it these days; it is frequent in the literature, often thought of at 
the bedside and constantly whispered about in consultations. 

This word “psj’-chosomatic” comes from two Greek words. Psyche and Soma; 
words far apart in their origin. Psyche in Greek means butterfly and also soul. 
Soma, or body, recalls a savage, heady liquor. Little wonder that they mnlfA 
trouble for the rehabilitator vith his aim of contented adjustment. 

Putting these two influences side b3'^ side and expecting them to exist peace- 
full3'’ is asking for trouble. In some natures Psyche is the dominating influence, 
in others Soma; in all the battle between soul and body goes on. 

Take for instance George and his problem of adjustment to society. He 
came to us six 3'^ears ago. He was a laborer. Social investigation showed he 
drank, himg around saloons and dives, begged from acquaintances as well as 

1 Presented at the Mississippi Valley Tuberculosis Conference, Chicago, Illinois, October 
9 , 1945 . 

- lola Sanatorium, Rochester, New York. 
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strangers. He contracted tuberculosis. We admitted him four times; he ab- 
sconded an equal number. The fifth time he went AWOL, got drunk, landed in 
jail and finally returned to the hospital. To stop his craving for alcohol, we 
suggested investigating Alcoholics Anonymous. On being told what it was, he 
replied that drunk or sober he didn’t care about being anonj^ous, that he was 
no shrinidng ^^oIet. In due time we started rehabilitation. 

We put him through psychological tests, made his psychograph, analyzed his 
personality, delved into Ms earlier education, inquired into his esoteric nature, 
searched for Ms latent capacities and determined Ms vocational proclmties. We 
found he was capable of no special sMlls and that his rehabilitation depended 
upon Ms losmg his taste for alcohol. Finall 5 ’^ we put him to work for a few hours 
a day as janitor’s helper; came pay-daj^ and 812 was Ms. Promptly he disap- 
peared only to return in a disheveled condition three days later. Asked what 
happened, he replied, “Doc, I just can’t stand prosperity.’’ 

Our educational efforts have so far brought a partial adjustment. George has 
learned something of the problem of taking care of Ms health. He is more cogni- 
zant of good social usage, but cancellation of his court committment is not yet 
feasible. His Psj'’che and Soma are living more peacefully together. But there 
is more work to be done. He must be interested in broader pursuits and stimu- 
lated intellectuallj\ If he is let out now he will probably seek Ms old haunts. 
As long as the desire for alcohol remains he is not completely rehabilitated. 

Another difficulty in rehabihtation arises from the bisexual character of our 
natures. Each man has non-genital characteristics belonging to woman and no 
woman is entirely free from certain male markings and thought patterns. TMs 
mixture has been called the mosaic of androgynj" (andro-male; gynic-female). 
The term does not imply a lack of the primarj^ sexual function, but complicates 
life for the individual by influencing Ms emotional, physical and social reactions. 

Take the problem in emotional adjustment in Elizabeth, whom we have known 
since 1941. As part of the admission teclmique, her ataMstic, parental, edu- 
cational and religious backgrounds were studied. Tests by psychologists, 
teachers, vocational director and physicians added data. She had a sheltered 
girlhood. Early in life she married a man who la\ushed care and attention on 
her. Then one day he dropped dead. 

After Ms sudden death she became a different person. Her male personality 
traits came to the front. UTierein before she was quietly receptMe, now she was 
domineering, managing, tyrannical; instead of handling home affaire she walked 
the streets and promptly got herself into trouble. It was at tMs time she was 
found to have tuberculosis. Examination disclosed a strong, sturdy woman with 
shouldere broader and Mps narrower than expected. Her extremities have mas- 
culine contours and her hair distribution resembles that of a male. As she 
improved physically a rehabihtation program was started. But to make an}’’ 
plan appeal to her for long was impossible. Her restlessness continued unabated. 
On one occasion she spirited two weak-minded women away from the hospital. 
Pohce located them in a cheap rooming house in an unimpiwed part of tovn. 
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But this was not allowed to discourage us. The ramifications of her health 
problem and her emotional and social responsibilities were again explained to 
her. New approaches were tried, but so far to no avail. She remains an im- 
contented soul, full of contradictors'' attitudes and actions. She illustrates 
well the slogan: “If the learner has not learned, the teacher has not taught.” 

The third case shows the difficults’- in making a medical school graduate con- 
scious of some of his problems. 

Jolm was an interne when he developed tuberculosis. His scholastic record 
had alwaj's been high. At the hospital he was dependable, quick to accomplish 
the dailj^ tasks, pleasant ■\nth patients and associates. While imder treatment 
■with us all phases of his problems were discussed vdth him and, when well on the 
road to recoverj', he was allowed to attend staff conferences where he heard re- 
peated admonitions to patients being discharged. Finally he was. given an 
arrested classification and a maximum sanatorium benefit discharge. He re- 
turned to part-time hospital work ■nith our blessing. 

It was not long before he was forgetting -what he had been told about his health 
hazard. He stayed overtime on the wards, met all emergencies and accepted 
new responsibilities. Repeatedly we cautioned him to observe more rest and to 
take it eas3^ But, no ! Now he is back in bed vith an open lesion, another case 
to be chalked against the teacher because the learner did not learn. This pro- 
pensity not to hear or appreciate what the other fellow says, is deep seated. 

However, in spite of the many difficulities, rehabilitation is a beneficent 
development in our sanatoria. It puts new life into the staff; leads to a broader 
outlook; makes everyone brush up on principles and brings an iimer glow to all 
identified -with the work. The patients have more to live for and are encouraged 
by the renewed attention to their welfare. 

But the difficulties besetting the way of the rehabilitator make the successful 
termination of many cases a long dra'wn out process. 



MORTALITY STATISTICS FOR I94S 


Fewer deaths occurred in the United States in 1945 than in either of the two 
preceding war years, according to figures released to-daj’^ b}’- the U. S. Public 
Health Service. A total of 1,401,719 deaths were reported in the United States 
in 1945, as compared with 1,411,338 in 1944, 1,459,544 in 1943 and 1,385,187 in 
1942. 

In the first ten months of 1946 there were an estimated 1,162,000 deaths in 
the United States, as compared with 1,144,273 in the first ten months of 1945. 
All figures are for the continental United States and exclude deaths among the 
armed forces overseas. 

Deaths from the major infectious diseases declined to new lows in 1945. The 
year set a record low for pneumonia and influenza. The total of 68,386 deaths 
from these respiratory causes was 8.2 per cent less than the pre%dous minimum 
of 74,532 deaths in 1942 and 16.4 per cent less than the number reported for 
1944. 

Tuberculosis continued its decline in 1945. There were 52,916 deaths from 
this cause in the United States in 1945, 3.3 per cent less than the number in 1944 
and fewer than in any previous year. 

The ten leading causes of death in the United States are fisted in table 1. 

TABLE 1 


Ten leading causes of death: United States, W44 and 194S 


C\OSE OE DEATH 

NUMBER or IJEAIBS 

J>EK CENT or Alt CAUSES 

ms 

m* 

1P^5 

1P« 

All causes 

1,401,719 

1,411,338 

100.00 

100,00 

1. Diseases of the heart 

424,328 

418,062 

30.3 

29.6 

2. Cancer and other malignant 
tumors 

177,404 

171,171 

12.7 

12.1 

3. Intracranial lesions of vascular 
origin 

129,144 

124,250 

9.2 

8.8 

4. Nephritis 

88,078 

91,687 

6.3 

6.5 

5. Pneumonia (all forms) and in- 
fluenza 

68,386 

81,804 

4.9 

5.8 

6. Accidents excluding motor-vehicle 
accidents 

67,842 

70,955 

4,8 

5.0 

7. Tuberculosis (all forms) 

52,916 

54,731 

3.8 

3.9 

8a Diabetes mellitus 

35,160 

34,948 

2.5 

2.5 

9. Premature birth 

31,614 

33,120 

2.3 

2.3 

10. Mot or- vehicle accidents 

28,076 

24,282 

2.0 

1.7 


(From a press release of the United States 
Public Health Service, dated December 27, 194Gj 
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AMERICAN mVDEAU SOCIETY 
Postgraduate Course in Thoracic Diseases 
University of Colorado Medical School, Denver, Colorado 
July 28 to August 9, 1947 

A Postgraduate Course in Tlioracic Diseases will be given at the University 
of Colorado lUcdieal School from July 2S through August 9, 1947. Dr. H. 
Dumont Clark says: “The first week will be devoted to anatomy, surgical 
anatomy, physiologj’, pathological physiology, anesthesia, and certain treatment 
techniquc.s including oxwgen therapy, aerosol therapy, and lung immobilization. 
Much of this work will be in the form of demonstrations in the laboratories of 
the University of Colorado IMcdical School. Various operative procedures are 
to be demonstrated on the cadaver. Remainder of the first week and all of the 
second week arc to be devoted to a consideration of various thoracic diseases 
with emphasis on tuberculosis. Contributions of psychiatr 3 ’^ and rehabilitation 
programs to tuberculosis control will be included. The pathological lesions of 
the various thoracic diseases will be obtained from the e.xtcnsive collection at 
Fitzsimons General Hospital and will be shown by a new micro-projector recently' 
obtained by the University of Colorado Medical School. ... It may be possible 
for us to house the students in one of the medical fraternity buildings near the 
school. Reservations will be made at nearby' mountain resorts so that families 
of students and instnictors can stay' there if desired.” 

Tuition for this two-week course will be $100.00. Vliile it is planned primarily 
for phy'sicians re.rident in the states of: Colorado, North Dakota, South Dakota, 
Nebraska, Kansas, New Mexico, Arizona, Utah, Wyoming, and Montana, 
undoubtedly some of those applying from other states Avill be accepted. 




THE ISOLATION AND IDENTIFICATION OF PATHOGENIC FUNGI 

FROM SPUTUM 
II 


By 

JOSEPH -M. KUPUNG 


From the New York State Hospital for Incipient Pulmonary Tuberculosis, 

Ray Brook, New York 



rour.wouD 

This brochure represents :in amplification of a similar one published in the 
Rrview nearly five years ago dealing with the identification of pathogenic fungi 
encountered in the sputum/ Tlie text has been revised and there is a larger 
number of illustrations. Particularly worthy of mention are the illustrations 
demonstrating the microorganisms in the stained microscopical preparations 
of the lung. 

It is hoped that the changes in the text and the aditional illustrations will 
be of further aid to the laboratory worker in the rather diflicult task which con- 
fronts him in identifying the offending fungus. 


*Am. Rev. Tuborc,, 46, 3Go. 


II.vuuY A. Bn.w 
Ray Brook, Xciv York 



'I'lu' Jtalhogcnir ftin^i fuuiiil in tlin ^pnlmn :in> i-uinp!i‘N in Tialure nml present 
nnirkiHl tlifieivnees in ;ip)>e;tr:mee niul enltural ehanu•ten^tie.-. 'llie infnnnation 
re(pnr(.al U<r Uie identiliration nf tlie fniiUMS is be^t aeiinired by means of illn*-' 
tnuions. In tbe pre.-ent artieb; tin' text bas been p\minc,.ly nmeli ultbreviuted 
and tbe empbn-is plaeesl on the illustnition<. 

It is bojKal that it will .•■erve as » useful (;'dde to the labciratory wtirher in- 
tere-stial in tbi< type nf ^tudy. 

<oia,i;('riON‘ or rm: srcrfM 

'Idle iletails conccrncHl in the eolieetion of the sputum are «>f fir,-' imporlanee 
and in not a few instaiua's that have come to our attention the identification 
of the ftmpus has rested on this factor alone. 'I'he physician or some qualified 
person should attend to these details. The sputum should be collected .‘shortly 
after the patient awakens in the morniiifi. A inoniine specimen represent‘d the 
pulmonain- swn-tions aecumulat<vl duriim the nittht and, in {;eneral, is the mo'dt 
satisfactory one for the examination; it is also fna* from food particles. Before 
the specimen is obtained the patient is instructed to brush the teeth and to rinse 
and parole the mouth and throat. Gn*at care must be exerci.-dcd to see that the 
sputum comes from the limps. .\v<*id all specimen'-- of saliva or nasopharynpeal 
secretions, tsteriliml petri dishes serve best as a recept.aclc for the sputum 
which should be immeiliately sent to the laboratory for e.xamination. 'J'his will 
prevent the multiplication of the bacteria in the sputum, an undesirable feature. 

The .eputum .should be cari'fully oxaminetl with a hand lens for the jiresonce 
of tiny jiarticles or flecks from one-half to thrc'c millimeters in diameter, yel- 
lowi.sh or pray in color, which appear denser than the surroundinp sjmlum. In 
some instances the funpi can only bo denion.st rated in such flecks jind for this 
rc.ason they .«hould be selecttal for the microscopic study and the inocukation of 
the medium. 

rm:i’.\.n.\.TioN or tiu; sfurcM ron Micnoscoejc study 

Select, by iireference, several of the above mentioned flecks and place on a 
clean gla.«s slide, add one or two drops of 10 per cent sodium hydroxide and mi.x 
thoroughly. Place a cover pla.ss over the j)reparation and, after an interval 
of three to five minutes, examine the jircparation for funpi with a low and a high 
powered lens in a subdued light. If fungi arc not found by this method it is 
advisable to concentrate the sputum. Place the sputum in a .50 cc. centrifuge 
tube and add approximately twice the amount of -1 per cent sodium hydroxide. 
Place the tube in boiling water for approximately five minutes, stirring the con- 
tents occasionally with a glass rod. Centrifuge for twenty minutes at high 
speed, decant the supcniatant fluid and resuspend the sediment in 2 cc. of dis- 
tilled water. Put one loopful of the mixture on a clean glass slide and place a 
cover glass over .the preparation. The microscopic study of the unstained 
preparation of the sputum may suffice for the identification of the offending 
fungus. However, it is advisable to confirm the microscopic findings by cultural 
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mctlKHls. Tlu' fungi am killod at tlio lima Iho s|)u(um is roncont rated and there- 
fore the material is not, .‘■'ervicealile as an inoeulum. 

I'ur.r.sKATioN or mi-.dia rou Tin: crnrivATioN oi* rcNOi 

The nutritional demands of tlie fungi under consideration are ditTerent and for 
tliis reason several media are employed for their cultivation. 

»SVi/w)ovjia/’.s Atjnr 

Snhouraud’s agar is the standard medium for the isolation of fungi and is 
prepared as follows: 


Dextrose . 1(1.0 g 

Peptone .. tO.O g. 

.\gar 20.0 g. 

Distilled water . . 1000.0 ec 


Heat over steam bath or in autoclave until the ingredient. s are completely dis- 
solved. Adjust the medium to a j)II 5.2 to 5.5 by the addition of norma! hy- 
drochloric acid. Dispense the medium in lots of 50 to 100 cc. in gla.ss bottles; 
sterilize in autoclave for fifteen miimtcs at 15 pounds pressure. Phice the 
medium in the refrigerator for future use. The medium jrreparatory to use is 
melted in a steam bath or autoclave, iwured in i>ct ri dishes and allowed to solidify. 

Dextrose Yeast Extract fed turn 


Dc.xtroso S.Og. 

Sodium cliloridc 1." g. 

Yeast extract, Difeo. . 0.5 g. 


Distilled water to make . . 200 ec. 

Adjust the undiluted medium to pH 4 with normal hydrochloric acid. The 
medium is dispensed in test tubes in lots of 5 cc. and sterilized in the autoclave 
for fifteen minutes at 15 pounds pressure. The medium is ready for use on 
cooling. 


Xufrient Agar 


Meat extract . 3 g. 

Peptone 10 g. 

Sodium chloride . 5 g. 

Agar 25 g. 

Distilled water .... 1000 cc. 


Dissolve ingredients bj' heating in steam bath or autoclave. Adjust the medium 
to pH 7.4. Dispense in 100 cc. lots and sterilize by autoclaving for fifteen 
minutes at 15 pounds pressure. The final reaction should be pH 7.2. 

Dextrose Blood Agar 

Nutrient agar . . . 

Blood 

Dextrose, 20 per cent solution 


100 cc. 
5 to 10 cc. 
5 cc. 
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pearance of the colony may vary markcdij’^ vith age. In making a microscopic 
comparison the same magnification should be used as stated in the text. The 
actinomyces is the only pathogenic fungus encountered in the sputum which re- 
quires a gram stain. Owing to the minute size of this microorganism, the prepa- 
ration should be examined with the oil immersion lens. The recovoiy and identi- 
fication of the pathogenic fungus from the sputum should be confirmed on several 
occasions, a safe and most excellent rule in mj'cotic diseases of the lungs. 
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Plate I 

ILI.USTEATIONS OF STRUCTURES THAT RESEAIBLE 
FUNGI FOUND IN SPUTUM 

The structures resembling fungi illustrated in Plate i are encountered in the examination 
of sputum and may prove confusing. 

Fig. 1. Pollen, timothy. X SOO. 

Fig. 2. Pollen, maple. X SOO. 

Fig. 3. Cotton fibers, X 100. 

Figs. 4 and 5. Elastic tissue. These are slender, highly retractile, wavy fibrils of 
uniform diameter and with double contour. They may appear as single strands or in 
bundles and frequently show an alveolar arrangement. Their ends are often frayed or 
split. X 200. 

Fig. 6. Fat cells. X SOO. 

Figs. 7 and S. Alj’clin globules. Colorless globules occurring in a variety of sizes and 
bizarre forms. X SOO. 

Fig. 9. Bacterial colony. Frequently found in sputum as small granules, gray or 
yellowish in color. They consist of a mass of either cocci or bacilli. X 400. 

Figs. 10 and 11. Asbestos bodies. Alay occur as single structures or in small bundles and 
have a j^ellowish color. X SOO. 

Fig. 12. Wool fiber. X 100. 
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Plate II 

ILLUSTRATIONS OF THE COMPONENT PARTS OF THE FUNGUS 
TOGETHER WITH THEIR DESCRIPTm^ TERMS 

Fig. 1. Thallus — or colonj^. 

Fig. 2. Hjiiha — one of the filaments. 

Fig. 3. Mycelia — a collection of liyphae. 

Fig. 4. Mycelia — septate, hamng subdmsions of hj-phae. 

Fig. 5. Mycelia — non-septate, hyphae without subdi\'isions. 

Fig. 6. Sporehead (Aspergillus) 

(a) Conidiophore, mycelial stalk bearing conidia. 

(b) Vesicle, the swollen portion of the conidiophore. 

(c) Conidia, the spores. 

Fig. 7. Endospores — spores formed within the parent cell. 

Fig. S. Blastospores or budding forms — spores developed by budding from the side of 
a parent cell. 

Fig. 9. Sporophore — that part of the hypha which bears the spores. 

Fig. 10. Arthrospores — segmentation of the hj'pha into chains of cells. 

Fig. 11. Ascospores — spores formed within a sac called an ascus. The spores are limited 
in number to two, four or eight, depending on the species producing them. 

Fig. 12. Chlamydospores — a swollen portion of the hypha. A resting spore which maj' 
be terminal, lateral or develop along the hypha. 

Detailed descriptions of the component parts of the fungus are contained in standard 
text-books on the subject. 
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Plate III 
ACTINOMYCES 

Actinomyces bovis gives rise to the characteristic sulphur granules, gray or j'ellowish 
in color, and varying in size, usually less than 1 nim. in diameter. lYhen crushed between 
a glass slide and cover glass and examined microscopically they are found to consist of 
numerous smaller granules or colonies (figure 1) composed of a mass of mycelial filaments 
approximately 1.0 p in diameter (figures 6, 7, S). Around the periphery of some of these 
granules the filaments are arranged radiallj' with their ends expanded into club-like forms, 
10 to 20 fi in length and 5 to S in width (figures 2, 3, 4). Granules without clubbed ends 
maj' also be seen in the same preparation (figure 5). Gram stains made from crushed 
granules show the central filaments to be gram-positive, whereas the clubbed ends are gram- 
negative (figures 6, 7, S). 

Actinomyces bovis is an anaerobic organism which grows best at 37°C. The addition of 
glucose and blood to the medium facilitates the initial growth which varies from three to ten 
days before the colonies are visible. The colonies are small, round and discrete, and slowlj' 
increase in size. The surface may be finelj’ granular or nodular and is white in color (plate 
IV, figure 9). 

The aerobic actinomyces grow well on Sabouraud’s agar medium. The colonies may 
be white or various shades of j'ellow to orange. They may develop irregular folds and con- 
centric rings and may become covered with short aerial hj^Dhae, assuming a chalky appear- 
ance. 

In meat infusion broth both anaerobic and aerobic actinomyces develop slowly. Growth 
appears in from three to ten da}'s, first noted in the bottom of the tube as small, fluffy 
or granular colonies which maj' be adherent to each other. Surface growth may be a wrin- 
kled pellicle, at times pigmented. 

Microscopically, the organisms are gram-positive pleomorphic branching filaments which 
often slain irregular!}- (figure 10). The anaerobic t}-pe is non-acid-fast, while the aerobic 
type m.ay or may not be acid-fast. 

Actinomycotic granules in hematoxylin-eosin stained preparations are best observed 
in the abscessed areas of the lung. The granules vary greatly in size. The central portion 
stains a deep blue color while the outer edge, or the clubbed ends, at times not prominent, 
stain pink (plate V). The granules, when stained by Gram’s method are seen to consist 
of an interlacing network of gr.am-positive filaments, approximately 1 n in diameter, and 
having a radial arrangement (plate IV, figure 11). By careful search one may observe 
variable sized clusters of gram-positive filaments. At times only a few short filaments 
are present while the larger clusters may consist of numerous filaments. Hematoxylin- 
eosin stained sections fail to reveal these small granules which may be overlooked unless 
stained by Gram’s method. 

Fig. 1. Unstained slide prepartion of an Actinomyces bovis granule in sputum. When 
crushed between a glass slide and cover glass, numerous smaller granules arc seen. Some 
of these show typical clubbed ends while others do not. XoO. 

Fig. 2. Granule with clubbed ends. X200. 

Fig. 3. Another granule with clubs. X400. 

Fig. 4. Edge of gr.anule showing clubs in detail. XSOO. 

Fig. 5. Granule without clubbed ends. X200. 

Figs. 6, 7 and S. Crushed granule stained by Gram’s method showing gram-positive 
pleomorphic fikaments. Figure 6 shows a clubbed end with attached filament; figure 7 
a beginning club at the end of a long filament; while a detached club is seen in figure S. 
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Platc IV 
ACTINOMYCES 

Fig. 9. Actinomyces bovis colony grown anaerobically on dextrose blood agar, seven 
days at ST^C. XIO, 

Fig. 10. Gram stain preparation made from a colony grown anaerobically on dextrose 
blood agar, seven da 5 ’s at 37°C. XIOOO, 

Fig. 11. Edge of granule in lung stained by Gram showing gram-positive branching 
filaments. XIOOO. 

Fig. 12, Edge of granule in lung with clubbed ends. Hematoxylin-eosin stain. XSOO. 
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Pl,ATE V 

Kodaclirome illustration of an actinomyces granule in lung. X200. 
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Plate VI 

COCCIDIOIDES BIMITIS 

. . • < ' 

On microscopic examination of the fresh sputum the microorganisms appear as round, 

doubly-contoured spherules, varying from 5 to 70/i in diameter. They may be seen in differ- 
ent stages of development. The young cells have a thin wall and contain finelj’’ granular 
protoplasm, while the older cells have a thicker wall and contain large numbers of small 
round endospores (plate XI, figure 2). Other ceils appear as mere shells, only the wall 
remaining, at times with a few scattered spores near the ruptured cell. 

Growth appears in two to ten days. On Sabouraud’s agar medium, the colonies appear 
as small, white, fuzzy plaques, gradually becoming larger and covered with an abundance 
of white, aerial hyphae (plate XI, figure 2A). The color changes to brown with age. Mi- 
croscopicalljq there is an abundance of branching, septate mj'celium, with hyphae 2 to 4 
fi in diameter, and giving rise to racquet mycelium and chlamydospores, 4 to 10 g, and 
arthrospores 3 to 6 g in diameter (plate XI, figure 2B). 

In dextrose-yeast extract medium, the colonies appear as small, white, fluff}' snowflake- 
like colonies at the bottom of the tube, the medium remaining clear. Microscopically, 
each colony appears as a mass of tangled, branching septate mycelium with an abundance 
of chlamydospores and arthrospores. 

Plate VI sections of the lung stained with hematoxylin and eosin show the organism 
in various stages of development. They vary in size from 5 to 70 g in diameter from the 
thin-walled younger cells to the large thick-walled double-contoured cells filled with 
endospores (plate VI, figures 1 to 7). The younger cells tend to stain irregularly; in some 
of the cells only a narrow border just beneath the capsule is stained blue, while in others 
the cell stains diffusely (figures 1 and G). Spherules with a ruptured bbrder (figure 3) are 
frequently observed as well as clumps of endospores without the capsule (figure 4) . Spher- 
ules in giant cells may also be present (figure 7). At times peripheral spines may be ob- 
served surrounding a spherule. Spherules without endospores are almost identical with 
the nonbudding forms of blastomyccs. However, the presence of the characteristic en- 
dosporulating spherules and the absence of budding forms are helpful in identification. 

Fig. 1. Coccidioidcs immitis spherules in various stages of development. Lymph node. 
X400. 

Fig. 2. Mature spherule containing a large number of endospores. Lung. XSOO. 

Fig. 3. Ruptured spherule. Lung. XSOO. 

Fig. 4. A nest of freshly liberated endospores. Lung. XSOO. 

Fig. 5. Early development of endospores. Seen in various stages of growth. Lymph 
node. X400. i. 

Fig. G. Spherules in a later stage. Lymph node. X400. ^ 

Fig. 7. Two giant colls each containing five young spores. L}'mph node. X400. 
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Pl.ATK vn 
liLASTOMVCIOS 

On microscopic examination of llio frcsli sputum tlic organisms appear as round or oval 
cells, 10 to 15 /i in diameter, having a well-marked, highly refractile, double-contoured 
capsule; they arc found singly or in small clusters (figures 1,2, 3). The protoplasm is gran- 
ular and may contain one or more refractile vacuoles. Iludding forms are always present. 
Xo mycelium occurs in sputum or juis. 

Both dextrose blood agar and Sabour.aud’.s agar mc<lia should be used. Colonics appear 
in three or seven days or later. On dextrose blood agar at 37°C. the colonies arc yellowish- 
brown, wrinkled and similar to those produced by tiiberclc bacilli (plate XI, figure lA). 
They are friable and easily broken into small fragments on the slide. .Verial hyphac are 
not present. Microscopically, one observes round or oval budding forms, similar to those 
found in .sputum or pus. The coll wall i.s thick and highly refractile (plate XI, figure IC). 

On S.abouraud’s medium the organisms appear as small, white, furry colonies which 
gradually increase in .sire and become covered with fine, white, aerial hyphac (plate XI, 
figure IB). Colonics usually become brown with age. Micro.sco))icaIIy these arc branch- 
ing, septate, mycclia, 3 to -I in diameter, to which arc attached terminal and lateral co- 
nidia, G to S ^ in diameter (plate XI, figure ID). 

In liquid media, such as meat-infusion broth, the organisms grow .as tufted masses 
in the bottom of the tubes, the medium remaining clear. -Vs the culture becomes older, 
a white llufTy pellicle is formed. Microscopically these organisms are similar to those 
groAvn on Sabouraud’s medium. 

Blastomyces in hematoxylin-cosin stained sections of lung arc seen as round or slightly 
oval cells, S to 25 /i in diameter, with a thick wall and a highly refractile, double-contoured 
capsule (plate VII, figures 4, 3, S). Budding cells arc always present (figure C). The 
organisms may be observed lying free (figure S) or in groups (figures 4 and 5) and are fre- 
quently seen in giant cells (figure 7). The body of the cells stain light blue throughout 
while the capsule remains unstained. 

Figs. 1, 2 and 3. Unstained slide prcpar.ation of sputum showing the characteristic 
thick-walled, double-contoured, budding blastomj'ces spores. XSOO. 

Figs. 4 and 5. Blastomyces spores in lung. XSOO. 

Fig. 6 . Budding blastoms'ces spores in lung. X400. 

Fig. 7. Blastomyces spore in giant cell; in lung. X400. 

Fig. S. T 5 ’pical thick-walled spore; in lung. XSOO. 
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Pl,\Tr, VIII 

] I ISTOPLASM A CA PSULATUM 

On microscopic cxaminntion of the fresh sputum the microorpanisms appear as round 
or oval yeast -like cells, usually \vith one hud<linR cell attached, measurinp 2 to 4 p in di- 
ameter, and surrounded by a thin, well-defined refractile capsule. A large vacuole and a 
granule arc frcciuenlly present within the eytoplasm. 

There arc two different forms of this fungus: the yeast -like form as seen in pus, tissue 
and when grown on dextrose blood agar; and the mycelial form which is seen when grown 
on Sabouraud’s agar medium. 

Growth is slow, usually requiring four to ten days at 3r'C. before the colonics become 
visible. On Sabouraud’s agar medium the colonies are white and cottony, slowly incrc.asing 
in size while the .aerial hyphac become more abundant (figure 1). Older cultures change 
from white to a light brown color. Microscopically, this microorganism gives rise to 
septate, branching mycclia, 2 to 4 p in diameter. Round or pyriform spores, 3 to 10 p in di- 
ameter, can be seen on short lateral branches along the hyphac. The characteristic iden- 
tifying structures arc the large, thick-wallcd, round or pyriform tuberculatcd chlamydo- 
sporcs, varying in size from 7 to 20 p in di.ametcr (figure 2). 

On dextrose blood agar, the growth appears as small pasty colonies. Microscopic 
preparations made from those colonies c.xhibit small, round or oval yc.ast-like cells, 2 to 4 p 
in diameter, similar to those found in sputum. Budding forms arc present and a large 
granule and vacuole may bo seen within the cell. 

In hemato.xylin-eosin stained sections of lung the organisms appear as small oval bodies, 
2 to 4 p in diameter, surrounded by a halo or capsule. They are found intracellularly in 
endothelial phagocytes. The central portion of the organism stains blue while the c.apsule 
remains clear (figures 3 and 4). 

Fig. 1. Colonies of Ilisloplasma capsulatum on Sabouraud’s agar, nineteen d.ays at 
37°C. X6. 

Fig. 2. Unstained slide preparation made from colony grown on Sabouraud’s agar, 
nineteen days at Sr^C. XSOO, 

Figs. 3 and 4. Hematoxylin-eosin stained section of lung showing the organisms in 
endothelial cells. 
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Plate X 

GEOTRICHrai 

In fresh sputum the organisms are seen as spherical cells, 4 to 5 ^ in diameter, with a 
thin, double-contoured membrane. The protoplasm is finely granular and may contain 
a fen’ large vacuoles. 

On Sabouraud’s agar medium growth appears within twenty-four to fortj’-cight hours. 
The colonies are small, white and fuzzj'. They rapidly increase in size and have a charac- 
teristic radiating appearance (figure 1). These colonies are membranous and adherent 
to the medium. Color is white; older cultures ma 3 ^ become j'ellow to amber. De.vtrosc- 
yeast extract medium becomes cloudy'. Pellicle and heavy' floociilent deposits arc formed. 
Older cultures show a thick filamentous growth on the surface. 

Microscopically the microorganisms exhibit septate mycelium, 3 to 7 ;i in diameter, 
the cells of which become elongated and separate into chains of arthrosporcs which are 
spherical, ellipsoid or cylindrical in appearance, and vary in size from 4 to 9 m in diameter 
and 5 to 20 in length (figure 2). 

Fig. 1. Geotrichum colonies grown on Sabouraud’s agar, four days at 37°C. Actualsizc. 

Fig. 2. Unstained slide preparation made from colony' grown on Sabouraud’s agar, 
four days at 37°C. XSOO. 

ASPERGILLUS 

In fresh sputum these microorganisms are seen as round or slightly oval bodies, 2 to 3 
fi in diameter, and occasionally as branching septate mycelial filaments. 

On Sabouraud’s agar medium growth appears within twenty-four to forty'-cight hours. 
The colonies are small, white and fuzzy. These rapidly increase in size and soon coalesce 
to form larger colonies (figure 3). The color of the growth, which may' be green, yellow, 
brown or black, varies with the particular species cultured. Aspcrgilhis ftimigalus is the 
species most commonly isolated from cases resembling pulmonary' tuberculosis. This 
species has a dark green velvety appearance on culture inerlia. It is important to i)oint 
out at this time that many- saprophytic species of aspergilli arc — along with the Mneor 
and Pcnicillum — the most common laboratory contaminants to be encountered in this 
type of work. Differential description of the many species of aspergilli can be found in 
the book The Aspergilli by Thom and Church. There are excellent illustrations of contami- 
nating fungi found on media in The Manual of Clinical Mycology by Conant, iMartin ct al. 
In dextrose-yeast extract medium, the organisms develop in the bottom of the tube as a 
small filamentous mass. This gradually increases in size until growth appears on the sur- 
face of the medium forming the characteristic growth of aspergilli. 

Microscopically these organisms appear ns branching, septate mycelium, 2 loo a in di- 
ameter. Gonidiophorcs, which arise from large and prominent foot cells, along the myce- 
lium, terminate in a swollen portion called the vesicle. From the latter there are given 
off a number of small stalks or stcrigmata which in turn boar the chain of rounded conidia 
(figure 4). The arrangement of these component parts presents a compact mass of spores 
and these elements together serve as an aid in identifying the fungus. 

Fig. 3. Colonics of Aspergillus grown on Sabouraud’s agar, forty -eight hours at SI'C. 
Actual size. 

Fig. 4. Unstained slide preparation of Aspergillus grown on Sabouraud’s agar, forty- 
eight liours at 37°C. Note the spore head in the centre of the field, surrounded by conidia 
and mycelial filaments. XSOO. 
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Plate XI 




STREPTOMYCIN AND LIPOTROPHIC AGENTS IN 
MILIARY TUBERCULOSIS 

ALl'HED C. GOnWA-RD, JiiA 


Miliary tuberculosis is }i;(*t'crally considered by the medical i)rofc.ssion as a 
fatal disease. 

Since the introduction of streptomycin by Waksman, Schatz and Bugie (1) in 
1014, the conccj)t of therapy and the jn-ognosis of the tuberculosis patient have 
.somewhat changed, as indicated by the rejoorfs by Ilinshaw and Feldman (2) 
and Ilinshaw, Feldman and Pfuetze (3). In the latter paper, 12 patients with 
generalized hematogeneous tuberculosis are included; G of the 12 were still living 
(all but one had tuberculous meningitis) though each showed clinical signs of 
residual infection. 

There have been a few reports of patients with miliary tuberculosis recovering 
spontaneously. However, laboratory jmoof of the infection and clinical details 
of such cases arc not always complete. 

We present, a i)aticnt with miliary t\ibcrculosis, ])roved by bacteriological and 
laboratoiy identification, treated with streptomycin and lijjotrophic agents at 
the U. S. Naval Ilosiiital, Oakland, California, in whom a comidete clinical 
recovery appears to liave resulted. 

c.vsn REPonT 

R. B., a 19-5'car-oIcl Marine, private (irst class, was aclmitfcd to the sick-list in Hawaii in 
July, 1945, at wliicli time he complained of malaise, licadache, chilliness and generalized 
aching. His tcmpei-ature was 102.G° F. Physical c.vamination revealed splinting of the 
left side of his chest on inspiration. An X-ray film showed an clTnsion in the left ])leural 
space. He was treated with bed-rest and thoracocentesis, and then evacuated to the 
United States, arriving at U. S. Naval Hospital, Oakland, on October 4, 1945. 

At the time of .arrival the patient was asymptomatic with the exception of mild dyspnea 
on e.xertion. Pliysical c.xamination revealed dulncss over the left lower chest. Labora- 
tory tests were normal with the exception of a sedimentation rate of 20 mm. (Westergren) 
in one hour. Chest roentgenogram revealed a residual pleural effusion on the left side. 
He was treated with bed-rest and sj'niptomatic.ally. The sedimentation rate gradually 
returned to normal and the chest, according to further X-raj' pictures, showed gradual 
clearing. 

In the latter part of November the patient was sent liome on a convalescent lear’e of 
two months’ duration. Upon returning to the hospital on January 20, 1946, he stated that 
he had felt well throughout his leave. During the latter part of the leave he was employed 
as a taxi driver, which required long hours of daib'^ work. A chest film at this time showed 
further clearing of the residual effusion and all laboratoiy data were normal. 

Preparations were made to return the patient to duty when, on February 3, 1946, he 
complained of severe scabbing pains in the left chest and he had a chill. The following 
day his temperature rose to 102° F. and he had a second chill, bed-shaking in character. 

‘ 2450 Hyde Street, San Francisco 9, California. 
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A chest roentgenogram was taken and typical snowstorm-like densities were seen through- 
out both lung fields (figure 1). 

jSIantoux skin tests with OT up to 1 mg. and PPD up to 0.05 mg. were negative. The 
sedimentation rate was 3 mm. (Westergren) in one hour. The blood count was normal. 

The patient’s course became progressively more stormy. Temperature, pulse rate and 
respiration gradually increased. He became more toxemic and uncooperative. In the 
latter part of February, pleural effusion developed on the right side. Fluid withdrawn 
from this effusion was straw colored. The differential cell count revealed 98 per cent 
lymphocytes and the fluid readily formed a pellicle. A guinea pig injected with this fluid 
died in twenty- eight days. Autopsy of this guinea pig showed disseminated tuberculosis. 
Tubercle bacilli were seen in large numbers throughout all the tissues. 

A urine specimen injected into a second guinea pig resulted in its death in thirtj’^-two 
days and the autopsy showed generalized tuberculosis. 

The patient was treated symptomatically and he received repeated blood transfusions. 
However, his condition became woi-se. Nausea and vomiting occurred after each at- 
tempted feeding. Diarrhea (eight to ten stools a day) became pereistent. Changes in 
the sensorium became e-vndent. The patient would ciy when he was touched or when his 
bed-clothes were moved. On I^Iarch 1, 1946, a tubercle was seen in the right retinal field 
approximately at the eleven o’clock position. The patient had a stiff neck on antero- 
flexion. No other signs of meningeal involvement were evident. Spinal puncture was 
done at this time and revealed that the pressure, cell count and chemistrj' were normal. 
Culture of the spinal fluid for acid-fast bacilli and guinea pig inoculation were not done. 

Streptomycin therapy was started March 15, 1946, approximately six weeks after recog- 
nition of the disease, at which time the condition of the patient appeared to be terminal. 
His weight had dropped from 145 to 112 pounds. He had become cyanotic and required 
continuous oxygen inhalation. His temperature rose to 105° F. daily. His liver was 
palpable three finger breadths below the right costal margin. The spleen was not ])al- 
pablc. Pitting edema of the extremities was present and an enlarged heart with pulmo- 
narj' congestion (figure 2) became manifest. 

Total plasma proteins were 6.1 g. with 2.4 g. albumin and 3.7 g. globulin. The cejih- 
alin-cholcsterol test was 3-plus; the urine urobilinogen was positive through a dilution of 
1:640. The elcctrocardiograur showed flattening of the T w.aves in lead I, and 
notched QRS complexes and elevated ST segments in load C F 4. Interpretation 
was that of nonlocalizcd toxemia of the myocardium. The blood was essentially normal 
and the sedimentation rate remained unacceleratcd. Prothrombin time was 72 per cent 
of normal. Detci mination of calcium, phosphorous and phosphatase content of the blood 
and the platelet count, bleeding and coagulation time were normal. 

The jiaticnt received 0.2 g. (200,000 units) of streptomycin intramuscularly cverj- three 
hours, or 1.6 g. daily. In addition, he was given 5 g. of lipotrophic agents (3 g. methio- 
nine, 2 g. choline chloride) a day. The methionine was given in the form of Amigcn 
(containing 3 per cent methionine) of which he received 100 g. a day. The .rVmigcn was 
given intravenously in the early phase of therapy and orally after foods were tolerated. 
The choline was given orally. This tre^itmcnt was given for six months, during which 
time he received approximately 295 g. of streptomycin and 650 g. of the lipotrophic 
agents. Streptomycin blood levels were not determined due to lack of cquii)inent. The 
lipotroifiuc agents were reduced from 5 g. daily to 3 g. daily after the second month (table 
1). No toxic reactions wore cncountcretl during the course of therapy. 

Three days after starting the alwvc therapy, the patient's condition improved. Nausea 
and vomiting ceased .as did the diarrhea. His appetite returned. Emotional instability 
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dis!ippo!U-e(l. Tlic chest rocntgciiogrnm began to clear after tliree weeks. Five weeks 
after therairy, the white blood count rose to 10,300 with an actual increase in the neutro- 
phil leucocytes. Tlic sedimentation rate rose to 2S mm. per hour (tabic 1). 

The tubercle iji the right fundus di.«appeared in .^i.v weeks after the start of therapy. 
The temperature, j)ulse rate and rc.spiration slowly took a downward coui-sc with con- 
siderable physical relief to the i)aticnt. Elect rocardiogmms became normal after seven 
weeks. The plasma proteins first showed an increase of globulin and finally of albumin 
with a normal albumin-globulin ratio. Liver function tc.sts became normal. Plasma 
proteins and liver function tests required three and a half months to return to normal 
levels. Abnormal liver function tests, as well as the changes in the electrocardiogram, 
can be interjn-eted as due to the jircscnce of tubercles in the liver and the myocardium or 
to a generalized toxemic condition, impairing hejiatic and myocardial functions. The 
chest film became completch’ clear ajijn o.vimat ely four months after beginning of therapy 
(figures). 

After six months the tcmiicraturc remained normal and stable. With the increase in 
appetite, the patient gained weight up to 1G5 pounris, 20 ])ounf!s over his normal weight 
on October 1, Guincji pigs inoculated with urine specimens, two, four and six months 
after start of therapj', did not show evidence of tuberculosis on autopsy. Mantoux skin 
tests applied six months after therapy were positive to 0.01 mg. of OT. Twelve sputa 
and 6 gastric washings were negatir’c on smear, and 3 gastric washings were negative on 
guinea pig inocidation throughout the coui"se of observation. 

The patient was allowed to become gradunll 3 ' ambulatoqv during the eighth month. 
At the present time he is completclj' ambulatoqv. He presents no s.vmptoms of active 
disease and all labora tori’ data arc normal. The patient is soon to be discharged from the 
Hospital and will be followed in the out-patient department. 

DISCUSSIOX 

The apparent recoveiy of this patient can most likel.v be attributed to the effect 
of streptonii'-cin. 

The diagnosis of miliary tuberculosis was proved bi’ recovering tubercle 
bacilli from the pleural fluid and the urine, and bj’ the observation of a tubercle 
in the right retinal field. Twelve sputa and 6 gastric washings were negative 
on smear, and 3 gastric washings were negative on guinea pig inoculation. The 
inability to recover tubercle bacilli from the bronchial secretions was most 
probabl}’ due to the acuity of the hematogenous lesions and the brief duration 
of the disease which was probabh’ not long enough for intrabronchial spread or 
rupture of pulmonary lesions into the bi-onchial tree. 

The question as to whether this patient’s disease was primaiy tuberculosis 

Fig. 1. (Upper left) Partial roentgenogram of chest, taken February 5, 1046, demon- 
strates miliary disseminated shadows, interpreted as miliary tuberculosis. A typical area 
is shown for demonstration of roentgenographic details. 

Fig. 2. (Upper right) Roentgenogram of heart and chest, taken March 9, 1946, six days 
before starting streptomycin, showing enlarged heart and generalized spread of tuberculous 
process with an area of pneumonic consolidation in the left mid-lung field. 

Fig. 3. (Lower) Film taken July 1, 1946, showing normal lung fields, three and one-haif 
months after beginning treatment with streptomycin and lipotrophic agents. (Same area 
as shown in figure 1.) 
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or reinfection tuberculosis cannot be stated with certaint3L The historj^ of a 
tuberculous pleural effusion seven months before the onset of his hematogenous 
dissemination would favor the belief that the seeding occurred from localized 
chronic foci and that the miliaiy spread occurred during the reinfection phase. 

The importance of the lipotrophic agents in the treatment of this case is not 
known. It is possible that a recoveiy would have resulted with the use of 
streptomycin alone. Hinshaw, Feldman and Pfuetze ( 3 ) report a patient with 
miliary tuberculosis recentlj’- started on streptomj’-cin who still is in remission. 

Lipotrophic agents were used because of the observation that thej’" appeared 
to cause quiescent tuberculous infections not treated with streptom3^cin to 
exacerbate. It could be postulated that such agents have an effect on the lipoid 
substance of the bacillus or the fatt3’- caseous material of the tubercle, altering 
the permeability or tissue emdronment, so as to allow the bacillus to multipl3^ 
more rapidb’’ Avhen not checked, and rendering the patient more vulnerable to 
the action of specific antibiotics. Further investigaton of the combination of 
streptomycin and lipotrophic agents in the treatment of tuberculosis appears 
warranted. 

SUMJURY 

A case of proved miliaiy tuberculosis was treated with streptom3’'cin and 
lipotrophic agents with apparent complete recover3’- of the patient. 

SUM.ARIO 

La Eslrepiomicina y los Agcntes Lipotrofos an la Granidia 

Un caso de granulia comprobada fu6 tratado con estreptomicina 3’’ agentes 
lipotrofos, obteni^ndose aparentemente la curacibn total del enfermo. 
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STREPTOMYCIN IN RESECTION IN PULMONARY TUBERCULOSIS 

Report of Five Cases 

ROBERT P. GLOVER,! 0. THERON CLAGETT= axd H. CORWIX HINSHAW^ 

In 1944, Schatz, Biigie and Waksman (5) isolated streptom 3 'cin from cultures 
of a group of actinom.ycetes of the soil — Streptomyces gnseiis. During the ensuing 
two 3 '^ears Feldman and Hinshcaw (1, 2, 3, 4), who made a series of ivell-controlled 
clinical and experimental studies, demonstrated conclusive!}'' the suppressive 
and inhibitoiy effect of streptomj'-cin on the tubercle bacillus. 

Streptomycin maj!- well be effective in exerting its stabilizmg influence in the 
preoperative and postoperative period in patients with pulmonaiy tuberculosis, 
in whom surgical intervention is done, in order to prevent the spread of the 
tuberculous process or to protect ai-eas newlj'- exposed as the result of trauma and 
manipulation. 

The following case reports indicate what ma.v be accomplished in the future. 
The plan of attack falls far short of the desired goal and Avas dictated b}’’ the 
limited supplj’’ and impure state of certain earl}'- lots of streptomj’-cin. The 
impurities now haA*e been largelj’' eliminated and the increasing availabilitj' of 
supplies undoubtedlj^ Avill provide the necessarj" amount of the drug for more 
extensive investigation than has been possible to date. 

CASE HEPORTS 

Case 1: An unmarried white woman, 32 years of age, registered at the Alayo Clinic on 
September 15, 1945. She had been in poor health for ten years. Her illness began with 
an episode of fever, productive cough and night sweats in 1 935. At that time an inflamed 
Ijmiph node in the right cerAdcal region was incised and the wound was drained. In 1 93S 
examinations of the sputum were thought to reA^eal the presence of tubercle bacilli. By 
1939 her cough was productive of small amounts of blood and in 1940 slie suffered a sevei e 
pulmonaiy hemorrhage. In 1941 bronchoscopy was performed and an ulcer was cauter- 
ized. Her general health improved, although roentgenograms of the thorax at that time 
reA’^ealed an obstructing lesion in the right upper lobe bronchus. In 1942 wheezing de- 
A^eloped and was present at the time of her examination at the Clinic. No further roent- 
genograms of the thorax were taken until early in 1945 when she experienced an attack 
of “grippe” with cough, hemoptj'sis and fever. She lA'as told that the roentgenogram 
taken at that time reA'ealed the presence of a pulmonary tumor. 

On physical examination on her admission here the patient Avas a normal-looking young 
woman in apparent good health. No abnormalities other than those in the tliorax were 
found. Laboratoiy studies revealed hemoglobin, 12.5 g.; eiythrocyte count, 3,450,000; 
leucocyte count, 7,400; and sedimentation rate, 21 mm. per hour OYestergren method). 
Results of urinalysis were negatwe. The roentgenologist reported that fibrous and calci- 
fied tuberculosis inAmh-ed the upper lobe of the right lung. A poorly defined mass was 
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noted in the region of the hiluni of the right lung (figure In). Repeated avaminations of 
the sputum showed large numbei-s of tubercle bacilli. 

On bronchoscopic examination considerable scarring on the right lateral and inferior 
walls of the right main bronchus was observed immediately above the orifice of the right 
upper lobe bronchus. The scarring produced slight narrowing of the right main bronchus. 
No ulceration was present. The scars probably resulted from previous cauterization with 
silver nitrate. The diameter of the orifice of the upper lobe was reduced to 2 mm. A 
small tongue of granulation tissue protruded from this orifice and a moderate amount of 
secretion appeared to be coming fiom the lobe. 

The patient was hospitalized and daily intramuscular administration of 120,000 units 
of penicillin was begun on September 22. On September 26 the middle and upper lobes of 
the right lung were removed and the phrenic nerve was crushed. Bi onchoscopy was per- 
formed before the patient was returned to her room. The pathologist reported that 
diffuse caseous tuberculosis was present in the middle and upper lobes. A tuberculous 
abscess, 6 cm. in diametei-, was present in the upper lobe. Lymph nodes showed caseous 
tuberculosis. Her postoperative clinical coume was satisfactoiy, and the wound healed 
by primary intention. Tubercle bacilli, however, were found repeatedlj^ in her sputum. 
The source of these bacilli caused considerable concern. Postoperativel}^ bronchoscopj'^ 
was performed and 0.5 g. of streptomycin wasinsufflated into the bronchial tree. No ulcera- 
tions were seen and the bronchial stump looked clean. Bronchoscopj’^ was repeated on 
two subsequent occasions, but a pathological condition was not found. Nebulization 
with a solution containing 200,000 units of penicillin and 0.5 g. of streptomj'cin was begun 
on October 1. This treatment was given until October 13 and was repeated from Novem- 
ber 7 to 26. In addition, 1.0 g. of streptomj'cin was administered intramuscularl}’ daily 
from October 13 to November 15. Occasional examination of sputum still gave positive 
results. On November 16, in addition to nebulized strei)tomycin, the dose of streptom 3 'cin 
which was being given intramuscularlj’’ was doubled to 2.0 g. dailj' and this dose was given 
until December 12 when toxemic reaction to streptomj’-cin became a])i)arent. This reac- 
tion consisted of dizziness, blurring of vision and vertigo. For an additional week, after 
administration of streptomj'cin was stopped, 120,000 units of penicillin were administered 
intramusculavly each day . Beginning on December 1 5 examination of sputum for tubercle 
bacilli was carried out dailj' for eleven daj^s and results were all negative. Cultures of 
gastric content obtained on December 20 were negative. About sixtj' daj's later material 
obtained bj' gastric asi^iration was used for guinea jug inoculations twice and no evidence 
of tuberculosis was found. Cultures of the same material were negative. 

On December 27, when the jratient was dismissed from the Clinic, she was in good con- 
dition (figure 16), s.ave for residual dizziness, blurring of vision and slight unsteadino.«s. 
At last reimrt on April 1, 1946, all evidence of toxemia had disappeared, her cough had 
cleared and her health seemed excellent although her temperature occasionally ro=e to 
99° F. in the evening. 


Case 2: A married white woman, 44 yearn of age, registered at the hlayo Clinic on Ai)ril 
20, 1946. She was known to have had pulmonarv tuberculosis for five }-cais. In 1941 
the hlantoux test gave i)ositi ve results and a roentgenogram of the thorax i evealed a lesion 
of questionable activitj'. In 1943 cough developed and a roentgenogram of the thorax 
sliowc<l tuberculous involvement in the hilar region of the left lung. Although the patient 
lemaincfl at rest in bed, the tubercnlous lesion spread. At bronchoscoj)ic examination in 
1944, an area of reddening in the main bronchus of the left lung was observed. Treatincjit 
consisted of crushing the left phrenic ncr\-e and keeping the jwtient at rest in bod. One 
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The patient was dismissed and returned to ;i sanatorium eai-ly in Jul}', 194G, and at last 
report, on August 26, her temperature had remained normal. She had no cough and only 
slight dizziness was present at times. Roentgenograms revealed that the lesion in the 
right lung had remained stationary and the presence of fluid in the left portion of the tho- 
rax had not caused mediastinal shift. Although she was still at rest in bed she was about 
to begin a program of exercise. 

Case 3: A white married woman, aged 34, registered at the Mayo Clinic on iSIay 12, 1946. 
She was known to have had pulmonary tuberculosis since hlarch, 1935. At that time she 
had had a cough; residts of examination of the sputum were positive, and roentgenological 
evidence of cavitation in the lower lobe of the right lung was found . Permanent interrup- 
tion of the right phrenic nerve was caia ied out and the jiatient remained at rest in bed for 
six months and then she returned to work. She was married in 1938. In 1940 cougli 
recurred, sputum from a cavity in the upiier lobe of the left lung contained tubercle bacilli. 
Artificial pneumothorax on the left combined with a short per iod of rest in bed kept her 
symptom-free until July, 1943, when hemoptysis occurred suddenly. A roentgenogram 
revealed a fresh cavity in the upper lobe of the right lung and a well-controlled i^neumotho- 
rax on the left. Artificial pneumothor ax was instituted on the right side and her condition 
improved. 

Iir June, 1944, the cavity on the right reopened and symptoms recurred. There fol- 
lowed two j'ears of variable health. The cavit}' seemed to close and sputum became 
negative but then the cavity would reopen. Pneumoperitoneum provided some tempo- 
rary benefit. Bronchoscop 3 '’ in December-, 1945 revealed no bronchial lesion but secretions 
from the right lung contained tubercle bacilli. After March, 1946, the left pneumothorax 
was not maiirtained. 

When the patient was examined at the Clinic her condition presented a most difficult 
problem. The upper lobe of the right lung in which pneumothorax was being maintained 
contained an open cavitj'', each daj' she raised oire ounce of sputum which corrtamed 
tubercle bacilli and she had a low-grade fever, wheezirrg on exertion and obliterative 
pleuiitis on the left. Some evidence of a long-stairding small cavity was found in the upper- 
lobe of the left lung uirder prreumothor-ax (figure 3a). She insisted that pulmonarj' resec- 
tion be performed regardless of the outcome. 

Laboratory studies revealed that the urine was normal; hemoglobin, 13.1 g.; erythro- 
cyte count, 4,190,000; leucocyte count, 9,500; sedimentation rate, 25 mm, per hour (Wes- 
tergren method); serum protein, 6.9 g.; the albumin- globulirr ratio was normal. Dailj-^ 
examination of sputum gave positive results. 

On Maj'- 15, bronchoscopy was performed but no evidence of a bronchial lesion was seen. 
Some purulent secretions were coming from the orifice of the upper lobe of the right lung 
and the mucosa in this region was somewhat red. It was thought that bronchial disease 
was present in the upper lobe of the right lung but evidence of it could not be seen. 

Due to the lack of streptomycin the patient at first was given 200,000 units of penicillin 
daily by nebulization. This treatment was begun on May IS. In addition, 160,000 units 
were given intramuscularly. On Maj" 31, the intramuscular administration of penicillin 
was stopped and a total of 2.0 g. of streptomj’-cin was given intramuscularly dail}". The 
daily dose was divided and given every three hours day and night. 

Despite the unfavorable conditions, on June 4 the upper lobe of the right lung was 
removed through a posterolateral incision. This type of incision was used in all of the 5 
cases herein reported. The phrenic nerve was crushed after lobectomy, and bronchoscopy 
for the removal of secretions was performed immediately afterward, as is routine at the 


STREPTOMYCIN 


423 


Clinic. The pathological report stated that extensive caseous tuberculosis was present 
and a cavity, 4 cm. in diameter, was present in the lobe. 

The patient’s postoperative condition was satisfactory despite the difficulty of reexpand- 
ing the lower lobe of the right lung (figure 36). Daily postoperative examinations of 
sputum revealed no tubercle bacilli. A specimen of pleural fluid obtained on J ime 13 was 
inoculated into two guinea pigs but no evidence of tuberculosis was found. Administra- 
tion of streptomycin and penicillin was discontinued on June 17 because of lack of supply. 
No toxemic reactions to streptomj’^cin were noted. Examination of gastric contents on 
July 1 did not reveal acid-fast bacilli. 

When the patient was dismissed on July 1 no evidence of spread to either pulmonary 
field was found. The operative wound was healed completely. She continued to rest in 
a sanatorium and follow-up reports on Julj' 15 and August 11 stated that the sputum did 
not contain tubercle bacilli, that evidence of spread of tuberculosis was not found in 
roentgenograms and that the patient was gradually beginning to exercise. 


Case 4; On June 1, 1946, a white man, 44 years old, reregistered at the Mayo Clinic. 
When he was a patient at the Clinic in 1935 he had undergone bilatei-al lumbar sympathec- 
tomy for Buerger’s disease. In 1945 he underwent cholecystectomy for cholecystitis with 
cholelitliiasis. 

The history of pulmonary tuberculosis dated from about Eebruary, 1942, when he was 
admitted to a sanatorium. At that time there was a cavity in the upper lobe of the right 
lung, the patient had a cough and sputum contained tubercle bacilli . During the ensuing 
nine months pneumothorax with closed pneumonolysis was ineffective in closing the 
cavity. A two-stage posterior thoracoplast}'^ with removal of seven ribs resulted in spread 
of the disease into the lower lobe. Although the patient remained at rest in bed for the 
next year no change in his condition was noted. The right phrenic nerve was crushed in 
January, 1944, but this operation did not aid in closing the cavity and his sputum con- 
tinued to contain tubercle bacilli. Earlj’^ in 1945, complete posterior reAusion operation 
and anterior thoracoplastj' in stages again failed to close the cavity. Although the pa- 
tient’s general condition remained remarkably good he was kept in the sanatorium for f our 
yeare because of cough and presence of tubercle bacilli in the sputum. 

On admission at the Clinic the patient had been moderately active for six months and 
respiratory reserve seemed good, but each day he was raising more than an ounce of 
sputvmr which contained tubercle bacilli. 

The urine was normal; hemoglobin, 13.9 g.; erythrocyte count, 4,900,000; leucocyte 
count, 17 ,000 ; and sedimentation rate, 48 mm. per hour. Tubercle bacilli were found in 
the sputum at every examination. 

Iloentgenogiams of the thoiax indicated that thoracoplastic procedures had been per- 
formed on the right side with some regeneration of the ribs. A lesion uith cavitation was 
present in the upper lobe of the right lung. Bronchoscopic examination showed evidence 
of chronic bilateral bronchitis which was more marked on the right side. Mucopurulent 
secretions came from the upper lobe of the right lung and the mucosa of the right upper 

lobe bronchus was inflamed and mildly edematous. No evidence of ulceration or stenosis 
was noted. 


On June 4, 1.5 g. of streptomycin was administered intramuscularly and this treatment 
was continued daily. A week later, daily administration of 160,000 units of penicillin was 
adciecl. The same day right pneumonectomy was performed by one of us (0 T C ) 
The right phrenic nerve was interrupted and postoperatively bronchial secretions were 
thoroughly aspirated bronchoscopically. His postoperative course was without incident 
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Pathological examination of the lung revealed a tuberculous ca^'it3’^, 3 bj' 2 2 cm., in 

the upper lobe and caseous im'olvement of the hilar 1 junph nodes . In the middle and lower 
lobes there was extensive fibrosis but no active tuberculous foci such as were suspected 
preoperativety. On June 19, administration of streptomj^cin was discontinued because 
liigh-pitched tinnitus occurred. This cleared up shortlj’ and the patient returned to the 
sanatorium on June 26. Last report, on August 2, stated that roentgenograms showed 
that the left lung had remained clear, temperature, pulse and respirations were normal, all 
signs of tinnitus had disappeared and the patient had been ambulatory for irrore than two 
weeks and was aboirt to be dismissed from the sanatorium. 

Case 5: Arr unmarried white woman, 29 j^ears of age, registered at the Jlaj'o Clinic on 
June 10, 1940. Although questionable roentgenological evidence of a pulmonary tuber- 
culous lesion had been found in 193S during a period when the patient was run-down, rro 
treatment other than rest was admsed and subseqirent roentgenograms (the last in 1943) 
revealed no abnormalities. In Julj’-, 1945, when the patieirt was hospitalized because of 
a persisterrt hacking cough, roentgenological examination revealed a pneunronic shadow 
in the right lung. Exanrination of the sprrtum showed tvrbercle bacilli. She was sent to a 
sanatorium where pneumothorax was instituted in September. Apparentlj’^ a good col- 
lapse was obtained, no adhesions were present and bj' February, 1946 the patient insisted 
on going home where she continued to rest in bed. In April, 1946 wheezing developed, 
cough increased, temperature became elevated and roentgenological examination revealed 
extensive cavitation under the pneumothorax. 

On admission of the patient at the Clinic two months later she looked rcmarkablj' well 
although pale. She had a cough and was experiencing some chills and night sweats. 

Urine was normal; heirroglobin, 13.5 g.; erjdhrocjde count, 4,300,000; leucocj’te count, 
3,700; blood urea, 24 mg.; and sedimentation rate, 113 mm. per hour. Results of dailj' 
examination of sputum for tubercle bacilli were stronglj' positive. Roentgenograms of the 
thorax showed partial right pneumothorax, apical pleural adhesions, moderxitc elTusioir 
and extensive saccular cavitation of the entire upper lobe of the right lung and jrrobablc 
involvement of the middle lobe and atelectasis of the lower lobe (figure 4) . Bronchoscopic 
examination on June 1 3 showed definite narrowing of the right main bronchus with stenosis 
of the right upper lobe bronchus. 

No strcptomj’cin was available. Because the patient had a spiking temperature curve 
which dailj’ rose to 101° F. and lesions of the so-called hot tj'pe, intramuscular adminis- 
tration of penicillin was started and 120,000 units were given dailj’. 

Additional treatment became nccessarj’ and after consideration of the risks involved 
it was decided that the right lung should be removed “now or never.” Right piicumoncc- 


Fig.3. (Case 3) (Upper left) a: Bilateral pneumothorax with a large cavity in the right 
upper lohe and question.able small cavity in the left upper lobe with a small .amount of fluid 
in the loft pleural space; (Upper rightl b: incomplete rcGxpansion of right middle .and 
lower lobes after right upper lobectomy. Recent roentgenogram has shown practically 
complete expansion of the remaining portion of the right lung obviating possible thora- 
coplasty. 

Fjg. 4. (Case 5) (Centre) Preoiterafivc pneumothorax on the right, marked stricture 
of the right main bronchus and distal suppuration and cavitation. 

Fig. .5. (C.ase .5) (Lower left) a: Seventeen days after pneumonectomy; right pleural 
space h.alf filled with fluid; tuberculous spread anteriorly into the left third and fourth inter- 
spaces; (Lower right) b: five weeks after a, no further progression on tlie left side during 
treatment with streptomycin. The apparent difference is due to change.s in roenlgenologi- 
c.al technique. 
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tomy was performed on June 25. The right phrenic nerve was interrupted and postopera- 
tive bronchoscopy was carried out. The operative specimen showed caseous tuberculosis 
invohdng the entire lung, tuberculous and pjmgenic abscesses and caseous and inflamma- 
tory involvement of all hilar nodes. The bronchial involvement axteuded into the right 
lower lobe bronchus which resulted in atelectasis. The postoperative raaction was imme- 
diate and intense with high temperature and pulse rate. Roentgenogram of the thorax 
on June 27 revealed an area of infiltration in the upper lobe of the left lung and the ques- 
tion arose as to whether this was erddence of tuberculous spread or of retained secretions 
and resultant nonaeration (figure 5a). Bronchoscopj’^ was performed and a moderate 
amount of thick mucoid secretion was seen in the trachea, left main and upper lobe 
brorrchi. This was aspirated and sent to the laboratoiy for culture and 1.0 g. of strepto- 
mj'cin was instilled into the left bronchial tree. No tubercle bacilli were found in the 
specimen. 

A dailj' dose of 2.4 g. of streptomycin was then combined with the dose of penicillin. 
The patient recovered satisfactorilj’- but spiking of the temperature curve recurred after 
eight days. The pleural space on the right was tapped on four occasions during the next 
week, small amounts of serosanguineous fluid were withdrawn and 100,000 units of peni- 
cillin and 0.1 g. of streptomycin were instilled. Empj'ema did not develop and the pleural 
fluid was found to be free of acid-fast bacilli. Temperature, pulse and respirations became 
normal two weeks later and remained so thereafter. The dail}' dose of streptomycin was 
reduced to 1.6 g. on August 5, and the administration of penicillin was discontinued. 
Slight vestibular symptoms occurred eighteen days after tlie administration of strepto- 
mycin was begun but subsided entirely although administration of strejitomycin was not 
stopped. Our plan at the time of this writing is to continue to give streiitomycin for 
several more weeks. Hence this treatment will have been given for three full months 
postoperatively. Sedimentation rate has dropped to oS mm. in one hour and repeated 
roentgenographic examination has revealed no advance in the oilginal contralateral 
spread (figure 5b). 


COMMENT 

It must be stated clearly that the therapeutic success in these cases is no^ 
presented in the sense of a farf accompli. Without question, the coun^e in many 
cases parallels the coui-se in these in which streptomycin has been used. Il’e do 
think, however, that the results in these 5 consecutive cases are sufficiently 
encouraging to warrant the continued trial of combined surgical and antibiotic 
treatment, .\lthough streptomycin will .riiortly be available in increasing 
amounts, it will be many months before supply can begin to approach demand. 
Tnder these conditions, it is suggested that, whereas treatment of established 
disease may require vast quantities of the drug, prevention ma.v require con- 
siderahly less and that in this prophylactic sense streptomycin may find its 
greatest field of service. 

SCMMAia' 

A scries of 5 case reports is presented to suggest the possibilities of combining 
treatment with streptomycin with radical surgical procedures in .«ome highly 
selected types of pulmonary tuberculosis. AYhilc the series is not sufficient to 
indicate clearly that nny prophylactic or therapeutic efTect was realized, it is 
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intended to indicate the possibility of utilizing the suppressive effect of strepto- 
mjxin during the crucial period before, during and after radical surgery. 

It is believed that, should streptomycin be successful in preventing broncho- 
genic and hematogenous c.xtcnsion of pulmonary tuberculosis during and after 
operation, or sliould it prevent development of such a complication astuberculous 
empyema, it will reduce surgical mortality and broaden the indications for 
radical surgical treatment of pulmonary' tuberculosis. 

suifAnio 

ha Eslrcpiomicina cn la RcsccciSn cn la Tuberculosis Pvlmonar 

Presdntase esta scric dc cinco historias clinicas con mira a indicar la posibilidad 
do combin.ar la estrcptomicinotcrapia con los procedimientos cruentos radicales 
cn ciertos casos muy scleccionados de tuberculosis pulmonar. Aunque la serie 
no basta para indicar nctamentc que so obtuviera efccto profiMctico o terapdu- 
tico, s! indica la posibilidad dc utilizer cl cfccto supresor de In estreptomicina 
durante cl periodo crilico dc la cirugla radical y antes y dcspn63 del mismo. 

Expr&asc el parccer de quo, de mostrar cficacia la estreptomicina para impedir 
la difusidn bronedgena y homatdgena dc la tuberculosis pulmonar durante la 
operacidn y despuds, o para impedir la aparicidn dc una complicacidn tal como 
el empiema tuberculoso, rabajarii la mortalidad quirurgica y ampliard las indica- 
ciones del tratamiento quinlrgico radical en la tuberculosis pulmonar. 
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STREPTOMYCIN IN EXPERIMENTAL TUBERCULOSIS* 

In Vivo Sensitivity to Streptomycin of Recently Isolated Strains of Human Tubercle 
Bacilli and Strains of Bovine Tubercle Bacilli 

WILLIAM H, FELDMAN* and H. CORWIN HINSHAW* 

The original observations on the ability of streptomycin to exert a favorable 
influence in vivo on the course of experimental tuberculosis were made on in- 
fections established by the laboratory stock strain of tubercle bacilli known a 
H37Rv(13. Although this strain of tubercle bacilli has been maintained on 
sjmthetic medium for many years, relatively small doses of it still have a satis- 
factory virulence for guinea pigs. However, from a clinical point of view it seemed 
important to obtain information regarding the efficacy in vivo of streptomycin 
against previously uncultured strams of tubercle bacilli obtained directly from 
patients who had tuberculosis. Consequently a series of experiments were done 
utilizing as the infective agents several recently isolated human strains of 
tubercle bacilli, turn bovine strams of tubercle bacilli and, for comparison, strain 
H37RV.3 

METHODS 

The strains of tubercle bacilli used consisted of (I) seven primary isolation cultures, 
approximately 6 weeks old, of tubercle bacilli obtained from gastric aspirations of 7 
patients who had severe, progressive, pulmonary tuberculosis; (£) two strains of bovine 
tubercle bacilli, one of which was the well-known Ravenel strain, the other bovine strain 
being isolated from a tuberculous lymph node of a bovine animal approximately fourteen 
months prior to use in the present experiment; (S) a subculture of H37Rv. With the 
exception of strain H37Sv, which was grown in the synthetic medium of Froskauer and 
Beck, described by us in a previous article (3), the respective strains were cultured on 
slants of egg-yolk medium. 

One-tgnth milligram of each strain of tubercle bacilli was used to inoculate subcutane- 
ously ten groups each, consisting of 14 adult male guinea pigs. The animals were caged 
in pairs and fed the regular laboratory ration. Starting two weeks after the animals 
had been inoculated, 8 animals in each of the ten groups were treated daily with 6,000 
micrograms of streptomycin. The drug was injected subcutaneously in four equal doses 
at six-hour intervals. Treatment continued for fifty-four days. Ihe experiments were 
terminated sixty-eight days after the animals had been inoculated. At the time of nec- 
ropsy, material representing the following tissues was preserved for subsequent micro- 
scopic study: axillary lymph nodes, subcutis at the site of inoculation, lungs, tracheo- 
bronchial lymph nodes, liver and spleen. 

RESTJDTS 

Comparative survival times: Of the 58 guinea pi^ representing the untreated 
controls that lived two weeks or longer, 38 (66 per cent) died during the duration 

* Streptomycin utilized in this study was supplied through the courtesy of Dr. D. F* 
Robertson, Merck and Company, Rahway, New Jersey. 

* Division of Experimental Medicine, Mayo Foundation, Rochester, Mnnesota. 

> Division of Medicine, Mayo Clinic, Rochester, Minnesota. 

* The results of these experiments have been referred to briefly in a previous publica- 
tion (2). 
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of the experiment. A considerable number of the treated animals also died. 
Among 80 guinea pigs that received streptomycin, 28 (35 per cent) died. With 
the exception of one animal, the deaths of the untreated controls were presumed 
to be due to tuberculosis. The disease had disseminated widely and was present 
m amounts sufficient to have caused death. 

In so far as signs of tuberculosis were concerned, the situation among the treated 
nniTnalR that died was in marked contrast to that recorded for the controls. 
With the exception of 4 animals that had received treatment for two days, three 
days, four days and eleven days, respectively, grossly visible parenchymal 
tuberculosis was not present at necropsy among the treated animals that died 
prematurely. The immediate cause of death of most of the treated animals 
that died was massive abdommal hemorrhage.^ 

Evidence of deterrent effects of streptomycin: The marked dissimilarity of 
the gross appearance of the imtreated controls and the treated animals in the 
respective groups at the time of necropsy provided convincing evidence of the 
effect of the treatment. As may be noted in figures 1 to 5, proof of the patho- 
genicity of the respective strains of tubercle bacilli is conclusive. In most 
instances the disease in the control animals had involved the spleen, liver and 
lungs extensively with tuberculosis of the Ijmph nodes contiguous to the site 
of inoculation. The initial focus in the tissues of the suprasternal region had 
persisted and was progressive, with a few ulcerations commonly present. With 
few exceptions the disease in the untreated animals was typical of what would 
be expected in guinea pigs receiving subcutaneously a relatively large dose of 
fully virulent tubercle bacilli of the human or bovine type. 

Very little tuberculosis was observed grossly in the animals in the respective 
groups that were treated for a minimum of fourteen days or longer. As a matter 
of fact, in 54 per cent of the 72 animals that received streptomycin for fourteen 
days or longer no lesions of tuberculosis were found either grossly or microscop- 
ically. The tuberculosis present in the remaining 46 per cent of the treated 
animals was for the most part minimal. 

The results of the microscopic examination of the tissues obtained from 
imtreated and treated animals in the ten groups are shown in figure 6. In this 
portion of the study an attempt was made to express numerically the units of 
tuberculosis in the various sites of predilection.® 

An examination of the data indicates that streptomycin was equally effective 
in suppressing the infection produced by the seven recently isolated strains of 
human tubercle bacilli, the Ravenel strain of bovine tubercle bacilli and the 
laboratory stock strain H37Rv. The infections produced by the other bovine 
strain of tubercle bacilli appeared microscopically to be somewhat more resistant 
to the deterrent action of streptomycin than was true of the other nine strains. 

* It appears likely that the abdominal hemorrhage was the result of injudicious restraint 
of the animals to facilitate medication. After measures were taken to preclude such pre- 
sumed accidents few additional instances of abdominal hemorrhage have been noted. 

‘ A suggested scheme for recording experimental tuberculous changes numerically has 
been described previously (4). 
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However, even in this instance the lesions present were microscopic in size and 
nomilcerating in character and did not reveal evidence of progression. 


H37RV HOMO NO. 2 



HOMO NO. 1 HCM) NO. 3 



Fia. 1. (Left) Effects of streptomycin therapy in two experiments. The strains of 
tubercle hacilli used for inoculations were the stock strain H37Rv and an original isolation 
culture from a patient who had severe pulmonary tuberculosis. Guinea pigs dying before 
the termination of the experiment are indicated by black bars. The number under each 
animal in figures 1 to 5 indicates its survival time in days following infection. 

Eig. 2. (Right) Effects of streptomycin therapy in two experiments. The strains used 
for inoculations were original isolation cultures from patients who had severe pulmonary 
tuberculosis. 

COMMENT 

This study has yielded results quite consistent with the results of the earlier 
experiments in vivo with streptomycin. The ability of streptomycin to control 
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tuberculous infections in guinea pigs successfully is substantial and readily de- 
monstrable. Although the experiments were of relatively short duration the 


HOMO NO. 4 HOMO NO. 6 



Fig. 3. (Left) Effects of streptomycin therapy in two experiments. The strains Gf 
tubercle bacilli were original isolation cultures from patients who had severe, far advanced 
pulmonary tuberculosis. 

Fig. 4. (Right) Effects of streptomycin therapy in two experiments. The inoculum 
represented original isolation cultures obtained from patients who had severe pulmonary 
tuberculosis. 


lapse of time after infection was sufficient to permit the development in the con- 
trols of an impressive amount of disease. In the treated animals the natural 
progression of the infectious process was markedly interfered with and as a 
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consequence at necropsy the regressive rather than the progressive phase of 
the infection was dominant. 


BOVINE 


CONTROLS 



RAVCNEL 



Fig. 5. Results of treating with streptomycin two groups of tuberculous guinea pigs 
inoculated with tubercle baciUi of the bovine type. Note the severity of the disease in 
the untreated controls. (Reproduced by pennission of J. Roy. Inst. Pub. Health & Hyg.) 


[^, /Experiments of longer duration would probably have furnished additional 
information regarding certain important problems related to the effect in vivo 
of streptomycin against the tubercle bacillus. How’ever, evidence obtained 
after treatment for fifty-four days was sufficiently definitive to indicate that 
the antagonistic results of streptomycin against the laboratory stock strain 
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H37Rv could be obtained also against bovine tubercle bacilli and against several 
previously uncultured strains of tubercle bacilli obtained directly from tuber- 
culous patients. Since the results of therap3’- against each of the ten strains of 
tubercle bacilli were comparable, confidence is maintained in the continued use 
of strain H37Rv as the infective agent in e.\perimental tuberculosis. 



C-UntP«at«d controls T'Troatcd with streptomycin 

Fjo. 0. Summarj' of relative amounts of tuberculosis, observed microscopically and 
expressed graphically in units of infection, produced by ten different strains of tubercle 
bacilli. Each strain was used to inoculate a group of 14 guinea pigs; S were treated and 0 
were not treated. (Reproduced by permission of J. Ro 3 -. Inst. Pub. Health <5: Hj’g.) 

SUXnLVRT .4ND CONCLUSIONS 

To determme the therapeutic antagonism of streptomycin to strains of mam- 
malian tubercle bacilli other than the laboratorj’ stock strain H37Rv, a series 
of 10 studies was done. Ten groups of 14 guinea pigs each were inoculated, 
ten different strains of tubercle bacilli being used. These consisted of seven 
original isolation cultures from 7 patients who liad pulmonao' tuberculosis, 
two bovine strains and, for comparison, strain n37Rv. The inoculum for each 
animal was 0.1 mg. of tubercle bacilli administered subcutaneoush*. Eight 
animals in each group were treated. The daih' dose of stroptom\'cin per animal 
was G nig. given in four equal doses sbe hours apart. Medication was started 
two weeks after inoculation and was continued for fifty-four da\-s. 

The results obtained from the 10 studies suggest the following conclusions: 

1. The susceptibility in vivo of mammalian tubercle bacilli to strcptomj'cin 
is not strain-specific. 
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2. Experimental infections produced in guinea pigs by bovine tubercle bacilli 
arc amenable to the antagonistic action of streptomycin. 

3. In chemotherapeutic experiments conclusions based on the chemothera- 
peutic results of infections produced by the laboratory stock strain of tubercle 
bacilli H37Rv constitute dependable evidence of the degree of antagonism of a 
given substance for tubercle bacilli of the human t^Tpe. 

SDMAIUO T CONCLDSIONES 
La Eslreptomicina cn la Tuberculosis Experimcnlal 

A fin de determinar cl antagonismo terapdutico de la estreptomicina a las 
cepas mamiferas de bacilos tuberculosos distintas de la cepa stock de laboratorio 
H37Rv, ejecutdse una serie do 10 estudios cn quo se inocularon 10 grupos de 14 
cobayos cada uno, usando 10 cepas distintas de bacilos tuberculosos. Estas 
comprendfan siete cultivos aislados primitivamente de 7 enfermos que tenfan 
tuberculosis pulmonar, dos cepas bovinas, y para comparacidn, la cepa H37Rv. 
El indculo para cada animal consistid en 0.1 mgm. de bacilos tuberculosos ad- 
ministrados subcutdneamente. Se tratd a ocho animales de cada grupo, siendo 
la dosis diaria de estreptomicina por animal 6 mgm. administrados en cuatro 
dosis iguales a plazos de seis horas. La medicacidn fud iniciada dos semanas 
despuds de la inoculacidn y continuada durante cincuenta y cuatro dias. 

Los resultados derivados do los 10 estudios sugieren las siguientes conclu- 
siones: 

1. La susceptibilidad in vivo do los bacilos tuberculosos de mamffero a la 
estreptomicina no es espectfica para cepas. 

2. Las infecciones experimentales producidas en los cobayos por bacilos tuber- 
culoses bovinos ceden a la accidn antagdnica de la estreptomicina. 

3. En los experimentos quimioterapduticos las conclusiones basadas en los 
resultados terapduticos alcanzados en las infecciones producidas por la cepa 
stock H37Rv del bacilo tuberculoso constituyen prueba fidedigna de la intensidad 
del antagonismo de una sustancia dada hacia los bacilos tuberculosos de tipo 
humano. 
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FREQUENCY OF ADMINISTRATION OF STREPTOMYCIN* 

Its Influence on Results of Treatment of Tuberculosis in Guinea Pigs 

WILLIAM H. FELDMAN, 1 H. CORWIN HINSHAW’ and A. G. KARLSONi 

The relatively rapid excretion from the body of known antibiotic substances 
has made it appear desirable to administer drugs such as penicillin and streptomy- 
cin at frequent intervals to insure the maintenance of the concentrations in the 
blood usually considered adequate for therapeutic effects. The presumed 
necessity for frequent administration of the drugs mentioned entails considerable 
effort and complicates what is otherwise a simple therapeutic procedure. 

Attempts have been made to meet this problem by reducing the rapidity of 
absorption from the tissues by incorporating antibiotics in various menstrua. 
In the case of penicillin this has been a fairly satisfactory solution. With strep- 
tomycin the quantity of drug required for each daily dose (1 to 3 g. per day for 
human beings) has constituted an added complicating factor in clinical practice. 
Special menstrua have been proposed for streptomycin with preliminary results' 
that seem promising (1).< 

In our previous studies in which streptomycin was administered to tuberculous 
guinea pigs the drug was injected subcutaneously every six hours (2). This 
interval between doses was selected more or -less arbitrarily despite the fact that 
streptomycin could not be detected in the blood after more than three or four 
hours. It seemed important, therefore, to determine whether or not satisfactory 
therapeutic results might be obtained when the drug was administered at even 
longer intervals. With this objective the following study was made. Brief 
reference to this study was made in another publication (3). 

METHOD 

Sixty-four adult guinea pigs were each inoculated subcutaneously with 0.1 mg. of 
tubercle bacilli, human strain H37Rv. Twenty-three days later 10 of the animals (group 
1) were killed for necropsy to determine the extent of the tuberculous infection. Also 
on the twenty-third day after inoculation, treatment of four groups (groups 3 to 6) of 
the infected animals with streptomycin was begun. Each group consisted of 10 animals. 
The 14: remaining infected guinea pigs served as untreated controls (group 2). 

The total dose of streptomycin for the animals that survived until treatment was stop- 
ped in the four groups was the same; however, the frequency of administration differed. 
In group 3 each animal received daily 8 mg. of streptomycin in one dose. In group 4 
each animal received daily 8 mg. of streptomycin in two equal doses at twelve-hour in- 
tervals. The animals in group 5 received daily 8 mg. of streptomycin in four equal 
doses at six-hour intervals. In group 6 the animals were treated alternate weeks; each 
animal received a daily dose of 16 mg. of streptomycin in four equal doses at six-hour 
intervals. 

Treatment was temunated eighty-three days after the animals were inoculated with 
tubercle bacilli. The duration of treatment was sixty days. 

* Streptomycin utilized in this study was supplied through the courtesy of Dr. D. F. 
Robertson, Merck and Company, Rahway, New Jersey. 

* Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 

® Division of Medicine, Mayo Clinic, Rochester, Minnesota. 
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The presence or absence of tuberculosis in tlie organs of predilection was recorded at 
the time of necropsy. In addition, the tissues of all of the animals were subsequently 
examined microscopically and the numerical index of infection for each determined (table 
1). This method of recording the extent and the morphological character of experi- 
mental tuberculous infections has been described prevdously (4), 


TABLE 1 

Rcsiills of microscopic determination of relative degree of tuberculosis expressed numerically 


CSOOT 

INTERVAI5 or TREAT- 
uEinr 

A.VrUAlS* 

SrtEES 
(UAX»; 35) 

ttJKO 

(max.: 30) 

UVER 
(MAX.; 23 ) 

SfTE OF 
OfOOrLATTON* 
(max.: 10) 

AVERAGE 

INDEX or 

WFECrtON 
(MAX.; 100) 

1 

Not treated 

■1 


11.0 

17.0 

10.0 

59.5 

2 

Not treated 



20.7 

22.0 

10.0 

85.3 

3 

Once daily 

HI 

0.4 

2.5 

0.6 

1.5 

5.0 

4 

Twice daily 

■■ 

0.6 

1.4 

0.11 

0.12 

3.2 

5 

Four times daily 

8‘ 


1.5 

1.1 

0.37 

4.2 

0 

Once daily, 
alternate weeks 

C‘ 


O.GG 

0 

3.3 

6.0 


• In the treated groups only animals are included that received treatment for at least 
three weeks. 

• Killed on the twenty-third day following infection. 

• Seven died before the eighty-third day following infection; survivors killed on the 
eighty-third day. 

• All but 2 animals died before the eighty-third day following infection. 

• Same as group 3. 

' All but one animal died before the eighty-third day following infection. 

' All but 4 animals died before the eighty-third day following infection. 


EESDLTS 

ConlroU: {Group 1) The 10 guinea pigs in group 1 were killed for necropsy on 
the twenty-third day after being inoculated with tubercle bacilli. Evidence 
that the infection had disseminated widely from the site of inoculation was found 
in all. In all instances severe tuberculous involvement of the spleen was ob- 
served. In a few of the animals evidence of the disease was apparent grossly in 
the liver and lungs (figure lo). Microscopically the spleen, liver and lungs of 
all the guinea pigs in this group were tuberculous. The average numerical 
index of infection for the 10 animals in this group, based on a theoretical maximal 
index of infection of 100, was 59.5 (table 1). 

It is a reasonable presumption that the amount of tuberculosis observed in 
these 10 guinea pigs represented a fair indication of the virulence of the inoculum 
and the extent to wliich the disease had developed in a period of approximately 
three weeks. The evidence obtained— both grossly and microscopically — 
suggested that the animals in the groups that were treated were affected with 
widely disseminated, progressive, destructive tuberculosis before treatment was 
begun. Thus, conditions existing in the animals that were treated were for- 
midable and not likely reversible without the aid of a potent remedial factor. 
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(Group 2) In group 2, all 14 animals received no treatment and those that 
were alive on the eighty-third day Avere killed. At necropsy the expected results 
of infection of guinea pigs with virulent tubercle bacilli were obtained (figure 16). 
Of the 14 animals, 7 died, presumably as a result of the tuberculous infection, 
before the eighty-third day. Grossly, G of these had severe tuberculosis of the 
liver, spleen and lungs. On gross examination the liver and spleen of the 
seventh animal appeared to be tuberculous, but in the lungs the disease was 
detectable only microscopically. Of the 7 animals in group 2 that were killed on 
the eightj'-tliird day, a similar degree of tuberculosis was noted grossly in 5, [while 



b 

Fig. 1. The amount of tuberculosis, recorded schematically, observed grossly; (a) 
group 1, pretreatment controls; (6) group 2, post-treatment controls. The small numbers 
below each animal indicate the number of days after inoculation that death occurred. 
(Reproduced by permission of J. Roy. Inst. Pub. Health & Hyg., London.) 

on gross examination of the remaining 2 animals the disease appeared to be lim- 
ited to the spleen in one and the lungs in the other. The amount and character 
of tuberculosis in group 2 were determined microscopically. The average index 
of infection expressed numerically was determined to be 85.3 (table 1). This 
figure is indicative of a rather severe wide-spread infection. 

Comment: The gross and microscopic findings in groups 1 and 2 constitute 
impressive evidence that, after inoculation of the animals with this large dose of 
Aurulent tubercle bacilli, a well-advanced progressive disease had become es- 
tablished when treatment of groups 3, 4, 5 and 6 was begun. Furthermore, the 
evidence indicates adequately that a nonreversible infection with lethal poten- 
tialities developed in animals that were inoculated but not treated. 
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Treated animals: (Group S, treated once daily) In interpretation of the results 
of treatment only animals that received streptomycin for three or more weeks 
were considered. In group 3, none of the animals had gross signs of tuberculosis 
in the liver and spleen or lungs at necropsy. In some, evidence of residual 
disease was obser\'cd at the site of inoculation in the subcutaneous tissue over the 
sternum (figure 2). Microscopically the average index of infection for the 9 
animals that received treatment for three weeks or longer, was recorded as 5. 

TREATED AFTER 23 DAYS 


OKCE DAILY 






Fig. 2. The amount of tuberculosis, recorded schematically, noted at the time of nec- 
ropsy in the respective groups of treated animals. The small numbers below each animal 
indicate the number of days after inoculation that death occurred. (Reproduced by per- 
mission of J. Roy. Inst. Pub. Health & Hyg., London.) 


This was in marked contrast to the average index of infection for the group of 
untreated controls which was S5.3 (table 1). 

Although tubercle bacilli were isolated on culture from the spleens of 7 of the 9 
treated animals, in 2 instances the results of the attempts to culture tubercle 
bacilli from the spleen were negative. -In neither of these 2 animals was tuber- 
culosis found in the liver, spleen or lungs, grossly or microscopically. 

(Group 4, treated twice daily) Nine animals in this group received streptom3f- 
cin for three weeks or longer. On gross examination little evidence of tubercu- 
losis was found at the time of necropsy (figure 2). Microscopically the same 
condition prevailed, the average index of infection for the group being 3.2 
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(table 1). Cultures for tubercle bacilli were made from the spleens of 8 of the 9 
treated guinea pigs and all were positive for tubercle bacilli. Aside from the 
fact that fewer animals in group 4 had residual lesions at the site of inoculation 
than animals in group 3, no significant difference was apparent in the thera- 
peutic results in the two groups. 

(Group 5, treated four times daily) Ingroup 5, 8 animals received streptomycin 
for three weeks or longer. The result of treatment in these 8 animals was quite 
comparable to the results recorded in group 4. Little evidence of tuberculosis 
was obsen^ed grossly (figure 2) and the average index of infection for the group 
as determined microscopically was 4.2 (table 1). Cultures of tubercle bacilli 
were obtained from the spleens of 7 of the animals; in one, splenic culture was 
negative. 

(Group 6, treated alternate weeks) Of the 10 animals in this group living when 
treatment was started, 4 died before they had been treated for three weeks. 
Grossly little evidence of tuberculosis was observed in the 6 animals that were 
treated for three weeks or longer (figure 2). Microscopically, evidence of active 
tuberculosis of minimal extent was found in the spleen of one animal. In 2 
other animals small inactive lesions were found in the spleen of one animal and 
in the lung of the other. The average index of infection for this group was re- 
corded as 6. Tubercle bacilli were obtained in cultures of material from the 
spleen of 5 of the 6 animals that were treated. In one animal splenic cultures 
remained negative. 


MORTALITY 

Compared with previous experiences with chemotherapy in tuberculous 
guinea pigs, the mortality of the animals that received treatment was rather 
unusual. Thirty-one (77.5 per cent) of the treated ^mimals died during the 
study. Eight of the animals died before they had been treated for a minim um 
of three weeks. Twenty-three animals that received treatment for three weeks 
or longer died before treatment was terminated sixty days after it was begun. 
Only 9 of the treated guinea pigs survived. These were killed at the end of the 
study. The average survival time of the animals in group 2 that died was 
sixty-nine days. This figure is in marked contrast to the average survival time 
of forty-four days for the treated animals that died before treatment was stopped. 

At necropsy evidence of massive hemorrhage in the abdominal cavity was 
found, without exception, in the animals of groups 3,- 4, 5 and 6 that died. In- 
vestigation of the cause of the hemorrhage revealed that a similar state could be 
produced readily if guinea pigs were restrained improperly at the time of injec- 
tion. When this fact was recognized and the animals receiving treatment were 
handled accordingly, no further deaths occurred. 

Results indicate that death of a large percentage of the animals that were 
treated did not preclude the accomplishment of a rather satisfactory therapeutic 
effect during the relatively short period of treatment. Of much importance in tViiR 
respect was the rather formidable amount of disease presumably present in the 
treated animals when treatment was started. Examination of the 10 animals 
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killed before the beginning of treatment without exception showed that the 
infection had become well established in the liver, spleen and lungs (figure 1). 
It appears likely that the disease was present in a comparable degree in the 40 
treated animals when treatment was started. 

COMMENT 

The results of these obsen'ations pro\ddc reason for further investigation of 
the frequency of medication in chemotherapy of tuberculosis. The results of 
the administration of promin intermittently to tuberculous guinea pigs have 
been published previously (5). In the case of strep tomj'-cin the necessity of the 
maintenance of appreciable concentration in the blood in order to insure thera- 
peutic effectiveness may well be questioned. 

The explanation for the therapeutic effectiveness of a single dose of streptomy- 
cin given at twenty-four-hour intervals or at six-hour interv'als every other week 
is not apparent. Certainly the results were unexpected. A possible explana- 
tion follows. A few hours after administration of streptomycin a high per- 
centage (75 to 80 per cent) of the drug is excreted by the kidne}^. In tubercu- 
losis perhaps a sufficient amount of the drug adheres to the surface of the 
bacterial cells or remains in immediate contact with the bacteria and adjacent 
tissues to exert a more or less constant repressive influence for a considerable 
time after all detectable amounts of the drug have disappeared from the blood. 
Perhaps the concentration of streptomycin in the tissues is as important in a 
slowly progressive infection like tuberculosis as is the concentration in the blood. 
It is possible that a single daily and rather brief exposure of the bacterial cell to 
streptomycin may be sufficient to so disturb the reproductive mechanism of the 
tubercle bacillus as to require several hours to several daj's for the bacillus to 
recover its reproductive equilibrium. 

It may be presumed that during tliis period of antagonistic activity progression 
of the morbid reaction is either diminished or stopped. If the antagonistic 
action is repeated frequentlj’’ enough, it is logical to believe that eventually the 
reparative' factors of the involved tissues are able to attain ascendency over the 
pathogenic factors. When this occurs, the infection is arrested and the sub- 
sequent course of the disease will depend largely oh the intrinsic susceptibilitj’- or 
resistance of the host. 

The significance of these observations is of considerable importance. Smee 
the results of this study failed to indicate the necessity of administering strep- 
tomycin at six-hour intervals, we have, in subsequent work, routinely admin- 
istered the drug to tuberculous guinea pigs in two doses dailj’- twelve hours apart. 
We use a total daily dose of 6 mg. per animal. The results of treatment of 
tuberculous guinea pigs on this schedule have been entirely consistent with 
those recorded in this report. The therapeutic effects have been in no yvay 
inferior to those obtained in earlier work in which the drug was given four times 
daily. 

These findings should be of interest to the clinician. Possibly for certain tjT)es 
of clinical tuberculosis the schedule of administration of streptomycin could be 
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revised mthoRt ndvcrscly influencing the Ihornpcntic results. Tliis possibility is 
being investigated. 

rnUUMINARY CLINlCAIi OBSERVATIONS 

Efforts to extend these observations to clinical practice are now under ^Yay 
on a limited scale. Five patients who have tuberculosis have received 1.0 g. of 
streptomycin intramuscularly twice a daj’’ for from one to four months. No 
unfavorable reactions followed such injections and the usual delayed toxic 
effects which ha\'c been obscn-cd (6) have not varied significantly from those 
encountered in eases in which patients received the same dail}’’ dose in several 
injections. Tn*o of these 5 patients have been treated for a sufficient period to 
allow observation of the therapeutic effects which were attributed to strep- 
tomycin. 

It should bo emphasized that clinical observations arc not yet sufficiently 
complete to warrant alteration of the usual schedule of administration. Until 
they arc complete we continue to recommend injections every three to six hours 
in treatment of clinical tuberculosis. 

Due consideration should be given to the possibility that infrequent admin- 
istration of streptomycin might facilitate the appearance of drug resistant 
strains of tubercle bacilli. No observations have been made which would sup- 
port this suggestion. On the contrary, it has been obscn'cd that frequent 
administration of large doses of streptom3’’cin does not prevent the appearance 
of drug resistant strains of tubercle bacilli in certain cases. 

SOMSURY 

Obseivations of the influence of different schedules of administration of 
streptomycin on treatment of tuberculosis in 64 guinea pigs are recorded. All 
of the animals were inoculated subcutaneouslj’’ vith 0.1 mg. of tubercle bacilli, 
human 131)0 (H37Rv). Extensive tuberculosis developed in 10 animals that 
were lulled on the twent3'-tlurd da3' after inoculation. Four groups of 10 
animals each were used to determine the effect of different schedules of admin- 
istration on treatment. The total amount of streptomycin administered was 
the same for each animal that lived till the eighty-third day. Treatment was 
started on the twent3'-third da3' after inoculation. In groups 3, 4 and 5, the 
daily dose was 8 mg. The schedule of administration of streptom3'cin varied. 
In group 3 the animals received the drag in one dose given daily; in group 4 two 
doses were given daily; in group 5 the drug was given four times daily at six-hour 
intervals. In group 6 the daily dose of streptomycin was doubled and admin- 
istered every six hours. However, the animals in group 6 were treated only 
alternate weeks. A group of 14 infected guinea pigs (group 2) served as un- 
treated controls. The duration was eighty-three days. In addition, a few 
obsen'ations on administration of streptomycin twice daily to patients with 
clinical tuberculosis are mentioned. 

The data concerning the marked efficiency of streptomycin in combating 
previously established tuberculosis in guinea pigs were consistent with data 
reported previously. 
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In our study of tuberculous guinea pigs administration of streptomycin at 
frequent intervals during each twenty-four hours was not essential to successful 
therapeutic results. In tuberculous guinea pigs administration of streptomycin 
twice daily at twelve-hour intervals seemed adequate. The eventual suppression 
of the disease was striking and consistent. 

Wlren guinea pigs were inoculated with tubercle bacilli three weeks before 
treatment was started, the condition which developed was markedly improved 
within a relatively short time (three to four weeks) by administration of strep- 
tomycin. 

The results suggest the importance of a critical examination of the present 
schedule of streptomycin therapy in clinical tuberculosis. In the absence of 
adequate data it would appear advisable at present to continue to administer 
streptomycin at frequent intervals in cases of tuberculosis. However, large 
doses given infrequently are well tolerated by human beings. 

STOrABIO 

La Frecucncia de la Adminislracidn dc la Estrcptomicina. Su Influjo sobre el 
ResuUado del Tratamicnio de la Tuberculosis en el Cobayo 

Pres<Sntanse observaciones acerca del influjo de distintos horarios de adminis- 
tracion de la estreptomicina en el tratamiento de la tuberculosis en 64 cobayos. 
A todos los animales se les inoculd subcutdneamente 0.1 mgm. de bacilos tubercu- 
losos de tipo humano (H37Rv). En 10 animales matados al 23® dia de la ino- 
culacidn se observd tuberculosis extensa. Usfironse cuatro grupos de 10 animales 
cada uno para determinar el efecto de diversos horarios de administracidn sobre 
el resultado del tratamiento. La dosis total de estreptomicina administrada 
fu6 iddntica para cada animal que sobrevivid hasta el 83° dia. El tratamiento 
se inicid el 23® dia consecutivo a la inoculacidn. En los grupos 3, 4 y 5 la dosis 
diaria fud de 8 mgm., variando el horario de administracidn de la estreptomicina. 
En el grupo 3 los animales recibieron la droga en una dosis diaria, en el grupo 4 
en dos dosis diarias, y en el grupo 5 en cuatro dosis diarias a plazos de seis boras. 
En el grupo 6 se dobld la dosis diaria, administrdndose cada seis horas, pero sdio 
se tratd a los animales en semanas altemadas. Un grupo (el 2) de 14 cobayos 
infectados constituyd los testigos no tratados. El experimento durd 83 dias. 
Mencidnanse, ademds, algunas observaciones relatives a la administracidn de 
la estreptomicina dos veces diarias a enfermos con tuberculosis clinica. 

Los datos referentes a la pronunciada eficacia de la estreptomicina para com- 
batir una tuberculosis previamente establecida en los cobayos armonizan con 
los presentados anteriormente. 

En este estudio de cobayos tuberculosos la administracidn de estreptomicina 
a plazos frecuentes cada 24 horas no resultd indispensable para el dxito terapdu- 
tico, pareciendo adecuada la administracidn dos veces diarias a plazos de 12 
horas. La supresidn eventual de la enfermedad fud notable y constante. 

Cuando se inoculd a los cobayos con bacilos tuberculosos tres semanas antes 
de iniciar el tratamiento, el estado evocado mejord decididamente en un plazo 
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relativamente breve (tres a cuatro semanas) con la administracidn de estrepto- 
micina. 

El resultado indica la importancia de realizar un estudio analltico de los bo- 
rarios actuales de la estreptomicinoterapia en la tuberculosis clinica. A falta 
de dates adecuados parece conveniente continuar por ahora administrando la 
estreptomicina a plazos frecuentes en cases de tuberculosis. Sin embargo, las 
dosis masivas administradas de tarde en tarde son bien toleradas por los seres 
bumanos. 
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SIMULTANEOUS SAMPLES OF ALVEOLAR AIR FROM EACH 
LUNG AND PARTS THEREOFi- 

A Preliminary Report of a Method Using Bronchial Catheterization 
GOSTA BIRATH 

In' experiments on animals, catheterization of the trachea has long been used 
to obtain alveolar air. The last portion of the expiratory air has then been col- 
lected and the samples pooled in order to have an amount sufficient for analysis. 
In this way it has been possible to obtain reliable values. Samples of alveolar 
air have also been taken from the bronchi of animals (Kramer and Sarre, 1936). 

Loetvy and Schrotter (1905) carried out catheterization of human bronchi with 
silver tubes via bronchoscope. By means of a rubber cuff that could be inflated 
around the distal end of the catheter the bronchus was entirely cut off from com- 
munication with the outside air. The samples of air that were obtained from the 
part of the limg cut off from the outside air were in a state of tension equilibrium 
with the blood gases in the venous system. Such samples had no connection — 
as is othemdse the case with samples of alveolar air — ^udth the free gas exchange 
in the limgs. The authors found it worthy of note me tolerant sich die Schlcim- 
kaut der Bronchien gegenuber eingcfuhrten Instnimenten envies. 

Bezanjon, Braun, Soulas, GuiUaumin and Cachin (1936) made use of a similar 
arrangement involving the cutting off of one of the main bronchi, but allowing 
free respiration through the catheter, and collected expiratory air for examina- 
tion. In this way they determined ventilation, carbon dioxide excretion and 
oxygen consumption from each lung separately; but this method is inferior to 
the bronchospirometiy worked out by Bjorkman (1934), in which the same 
values were registered spirometrically. The examination of alveolar air from 
each lung separately has not, as far as I have been able to find, been carried out on 
man before. 

The principle of the method here described is that, through a fine catheter 
passed down into the bronchial tree, a small part of the last expiratory air is 
removed by careful suction from a receptacle filled vdth mercury imder ordinary 
respiration. The small amoimt of air that is obtained in this way on every 
respiration is repeatedly collected in the receptacle until the amoimt suffices 
for analysis. 

The essential conditions that must be fulfilled if representative alveolar air 
samples are to be obtained are in the main as follows: 

(I) The catheter introduced must not block the bronchial lumen and it must 
narrow its lumen as little as possible. With marked narroiving, ventilation in the 
part of the lung concerned will be impaired as it is in bronchostenosis, and the 
values of the gaseous composition of the alveolar air will be altered. 

iProm the Medical Tuberculosis Department of St. Goran’s Hospital, Stockholm, 
Sweden. 

•This study was made under a grant from the Swedish National Union against 
Tuberculosis. 
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(2) The amount of air that is removed at the end of each expiration must not 
be too great and it must not be aspirated too rapidty. Otherwise, one risks as- 
pirating respiratory air from other bronchi. 

(S) The respiration throughout the examination should not be so affected 
that the alveolar air is changed in composition (for example bj"- hyper^’^entila- 
tion). 

(4) The ventilation in the lung examined must not be reduced beyond the 
point at which alveolar air, during the last part of the expiration, streams through 
the bronchus in which the catheter is placed. 

The catheters iised have been the ordinary contrast-bearing ureteral catheters, 
numbers 5 to 7, which are suitable both in length and diameter. The narrow’est, 
niunber 5, have been provided with an extra perforation for aspirating the 
sample, but, nevertheless, they easily stick by suction to the bronchial wall. 
One advantage of these catheters is that they are graduated, so that one always 
knows how far they have been introduced. After each examination the cath- 
eters were sterilized — after mechanical cleaning — by immersing them for thirty 
minutes in a 5 per cent chloramine solution. 

PROCEDURE 

The mucous membranes of the nose and pharjmx are anesthetized and a few 
drops of the anesthetic (2 per cent decicain) are injected into the bronchi. The 
catheters are then introduced through the nostrils. They are held in the pharynx 
and led into the larynx. In general, the catheter introduced through the right 
nasal passage runs into the left main bronchus and vice versa. ISdien the 
catheter is introduced about 25 cm., it is at the carina, and it is only after this 
that one can count on its having entered one of the main bronchi. By 
fluoroscopy or eventually X-ray photography, one must ascertain the exact posi- 
tion of the catheters. If irritation provokes cougli, a further small amount of the 
anesthetic may be injected through the catheter, ^^^len the catheters are in the 
desired position they are flxed with adhesive plaster to the nostrils. 

One begins to take samples after the patient has been allowed to rest for five to 
ten minutes, or possibly longer, following the roentgen examination. At first, a 
small amount of air is aspirated in order to rinse the “dead space” of the 
apparatus (chiefly the catheter). This amount of air, like the definitive sample, 
is obtained by means of quick turns of the tap of the receptacle, so that only a 
small part of the last portion of the expiratory air is aspirated. With this pro- 
cedure it is possible, without difficulty, during quiet respiration, to obtain the 
sample from the last third or fourth part of the expiratory air. 

DISCUSSION 

Under normal conditions one may expect that the air remaining in the bronchi 
at the end of inspimtion is complctclj' washed out during the last third of expira- 
tion. One may thus rely upon the sample’s consisting of pure alveolar air ; but it 
is not equally certain that this will be the case under pathological conditions, for 
if the tidal air is considerably decreased, the respiratorj' “dead space” will be 
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relatively larger as compared to the tidal air. It will, then, be no longer possible 
to assume that the last part of the expiratory air, even in the bronchi, will consist 
of pure alveolar air. This is so in spite of the fact that the size of the “dead 
space” is normally very small in relation to the expired alveolar air, when the 
sample is taken in the bronchi. Under certain conditions the respiratory excur- 
sions on one side may conceivably (for example owing to marked pleural retrac- 
tion, with or without pneumothorax) be so small that the stream of air in the 
bronchi will consist mainly of the air of the “dead space.” Markedly reduced 
ventilation is an obstacle to the obtaining of alveolar air with the method de- 
scribed here. 

Another possible source of error is that the examination in itself might pos- 
sibly cause hyperventilation; but, as is seen from the low respiratory quotients of 
the examples given below, this danger seems to be relatively slight. 

By placing the catheters in different positions it should be possible to draw 
comparisons between the two lungs and between a lower lobe and the lung as a 
whole. It should be possible to ascertain interesting facts concerning the physiol- 
ogy of respiration under pathological conditions. It also ought to be possible 
to use the method when, for some reason, the taking of samples of alveolar air 
according to the Haldane-Priestley method is not feasible. 

EXAMPLES 

Cose R. K. had extensive tuberculous parenchymal lesions throughout the right lung as 
well as small cavities. There were lesions of moderate extent in the left apex. Pneumo- 
thorax treatment was started on the right side about six weeks before bronchial cathe- 
terization. The lung was then adherent at the apex but selectively collapsed in the 
upper part of the lower lobe, otherwise there was moderate collapse. Catheters were 
introduced, one into the right main bronchus and one into the trachea just above the 
Carina. In table 1 are shown the results that were obtained on double determinations 
(table 1, I and II). ' 

It is rather uncertain whether the air obtained in this case is pure alveolar air. The 
surprising finding of lower oxygen values and higher carbon dioxide values in the trachea 
than in the right main bronchus is evidently due to admixture of alveolar air from the 
left lung to the sample taken in the trachea. It is possible that in the right pneumothorax 
lung, owing to reduced respiratory excursions, the “dead space” may be larger, which 
, might explain the difference. Another, more probable, explanation is that the exchange of 
gases takes place to a lesser extent, with a poorer utilisation of the oxygen and reduced 
carbon dioxide excretion in the pneumothorax lung (cf. Leiner, 1944). A more detailed 
discussion of such a case will not be possible until more cases have been studied. 

Case N. A. had scattered, fresh tuberculous parencbj^mal lesions and cavities in both 
lungs. Pneumothorax was induced on both sides one and two montlis before bronchial 
catheterization. The lungs were free of adhesions, with the possible e,xception of the 
right side, where pneumothorax had first been induced. In the right pleural space, a 
slight exudate had formed, which may have caused basal adhesions. With one catheter 
samples were taken from the right main bronchus and with the other one from the left 
lower lobe. 



ALVEOIiAU AIR 


447 


The samples taken from the left lower lobe showed the lowest oxj'gcn content and the 
highest carbon dioxide amount (table 2). This nm3’' indicate cither that the samples 
obtained from the right main bronchus were not rcallj’- alveolar air or that the alveolar 
air has a different composition in different parts of the lungs. 

Tlio carbon dioxide content of the alveolar air in the loft lower lobe favors the as- 
sumption of an increased sensibility of the respiratorj- centre to the carbon dioxide tension 
in the blood in cases with bilateral pneumothorax, for the carbon dioxide tension is in this 
case onlj’ 33 mm., that is, lower than the normal value of about 40 ram. There is reason 
to believe that such an increased sensibilitj' actually exists, though further investigations 
into the matter arc of course ncccssaiy, cspeciallj’ since, duo to the low respiratory quotient 
in this case, it is possible that the carbon dioxide tension was reduced after hyperventi- 
lation during the introduction of the catheters. 

TABLE 1 


Bronchial cathclericalion of a case wilh right-sided induced pneumothorax 


SAUrU TAt31K 

DCfngnfT.KT 

CAftBOM DIOXIDE 

OXYGEN 

SXSPIEATOEY 

QUOnENT 

Right main bronchus 

I 

fer cent 

4.14 

per cent 

16.65 

n 


II 

4.60 

15.00 

■■ 

Trachea 

I 

4.01 

14.33 



II 

5.01 

14,81 



TABLE 2 

Bronchial catheterisation of a case tcith bilateral pneumothorax 


s 

SAunx TAKEN nou 

CASDON DIOXIDE 

OXYGEN 

XESriXATOEY QDOnENT 


per cent 

per cent 


Right main bronchus 

4.42 

14.79 

0.72 

Left lower lobe 

4.80 

14.09 

0.71 


SUMJIARV 

In order to obtain alveolar air from each lung, bronchial catheterization has 
been carried out with contrast-bearing ureteral catheters and imder roentgeno- 
logical control to insure correct placing. Alveolar air has been obtained in this 
■way also only from the lower lobe. An account is given of 2 patients with pul- 
monaiy tuberculosis treated with pneumothorax. 

SUJIARIO 

A fin de obtener aire alveolar de cada pulmdn se llevd a cabo un cateterismo 
bronquial con sondas ureterales que contenian sustancias opacas, bajo fiscaliza- 
ci6n roentgenoldgica a fin de garantizar la colocacidn adecuada. Tambidn se 
obtuvo en la misma forma aire alveolar exclusivamente del 16bulo inferior. 
Pres^ntase ima resefia de dos tuberculoses pulmonares tratados con el 
neumotdrax. 
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PULMONARY TUBERCULOSIS SIMULATING 
BRONCHOGENIC CARCINOMAi 

A Report of Four Cases 

ANIBAL ROBERTO VALLE and M. LAWRENCE WHITE, Jr. 

Not ahvaj’^s can an exact preoperative diagnosis of bronchogenic carcinoma 
be established. Differential diagnosis cannot be made on the basis of the clinical 
picture alone, as the symptoms and signs are common to chronic inflammation, 
tuberculosis and lung abscess as well as bronchogenic carcinoma. Positive 
diagnosis can be established by bronchoscopic biopsy in approximately 70 per 
cent of the cases (6, 7, 9). In most of the remaining 30 per cent a definite diag- 
nosis can be made only after exploratorj-^ thoracotomy. 

]\Iuch has been written about bronchogenic carcinoma simulating other chest 
diseases, but few authors have reported cases in which other chest lesions simu- 
late bronchogenic carcinoma. 

Graham and Singer (4) report 3 cases of calcified pulmonarj’- tuberculosis; 
Haight and Farris (5), a case of tuberculoma; Bradshaw and Chodoff (1), a case 
of anthracosilicosis; Rendich and Camiel (8), 2 cases of silicosis; Freedlander and 
Wolpaw (3), 4 cases of chronic inflammatory disease; Brown and Biskind (2), 
and Singer and Tragerman (10), one case each of lipoid pneumonia, all simulating 
bronchogenic carcinoma. We present 4 recent cases in Avhich the clinical diag- 
nosis was bronchogenic carcinoma in spite of negative bronchoscopic examina- 
tions. At exploratory thoracotomj’’ tissue for examination was removed and 
a diagnosis of tuberculosis returned in 3 cases, and chronic inflammation with 
probable healed tuberculosis in the other. These are the only 4 cases we have 
explored suspecting a bronchogenic carcinoma in which the suspicion was not 
corroborated by operative findings. 

CASE REPORTS 

Case 1: W. H., a 56-year-old colored male, was admitted to the Universitj' of Ifirginia 
Hospital on August 27, 1945 with a historj’- of productive cough of several weeks’ duration. 
The sputum was mucoid and moderate in quantity. He had had several small hcmopytses 
and one pulmonary hemorrhage of about 200 cc. within the two weeks prior to admission. 
There had been no significant weight loss. 

Physical examination was essentiall}’' negative except for a few riles over the right upper 
and middle lobes anteriorly. No Ij-mph nodes were palpable. Roentgen studies of the 
chest showed an area of pneumonitis and apparent atelectasis of the lower part of the right 
upper lobe and the middle lobe (figure 1). Bronchograms showed a block of the right 
middle lobe bronchus about 2 cm. from the main bronchus. Fluoroscopic examination 
revealed normal diaphragmatic function. SLx sputum concentrates were negative for 
tubercle bacilli. Because he had worked in a granary, the sputum was examined for 
fungi, also with negative findings. The blood count showed 3.6 million red cells and 6,900 
white cells. Urinalysis revealed 6 to 10 pus cells and occasional red blood cells per liigh 

' From the Department of Surgery and Gynecology, University of Virginia School of 
Medicine and University Hospital, Charlottesville, Virginia. 
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Fig 1 (Upper left ) Case 1 V dense mass is se''n extcndmn from th*' hilum to the 
periphery of the light lung 

Fig 2 (Upper right ) Case 2 A homogeneous area of mcicascd densitj is seen in the 
left ape\ On earlier films taken befoie admission this mass i\as seen to become progtes 
Bivelj’ larger 

Fig 3 (Lower loft.) Case 3 V dense hilar mass is seen on the right with a light in- 
filtration 111 the niidlung rone 

Fig 4 (Lower right) Case 4 An aiea of densitj with cential cavitation is seen in the 
midlung zone of the light lung 
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power field. Bronchoscopic examination, was negative except for the presence of blood 
arising both from the right upper and right middle lobe bronchi. 

Operation: On September 17, 1945, through a posterolateral approach, a right explora- 
tory thoracotomy was carried out under intratracheal nitrous oxide-ether anesthesia. 
The pleural cavity was entered through the periosteal bed of the resected sixth rib. No 
fluid was present. The upper and middle lobes were found adherent to the chest wall and 
were freed by blunt dissection. A hard mass, the size of an orange, involving the lower 
portion of the upper lobe and upper portion of the middle lobe was found. Several hard 
enlarged lymph nodes were found anterior and posterior to the hilum. One of these was 
about the size of a walnut. The hilar vessels were inaccessible and the case was considered 
a technically inoperable carcinoma. Several biopsies were taken, both from the mass in 
the lung and from the lymph nodes, and the chest was closed without drainage after 50,000 
units of penicillin had been instilled in the pleural space. 

Pathological report: "There are sections of three nodules. Two of these consist of well 
encapsulated dense hyalinized and pigmented connective tissue. The other nodule is 
made of dense but cellular connective tissue, in which there are ovoid-shaped zones of 
necrosis which are surrounded by a layer of epithelioid cells and lymphoc 3 d;es. The lung 
sections show a slightly thickened pleura which is infiltrated with lymphocytes. The 
pulmonary alveoli over large areas are replaced by connective tissue, and others are filled 
with vacuolated monocytes. Throughout there are small tubercles, some caseous and 
others consisting of epithelioid cells and giant cells. These tuberculous lesions are active 
and appear fairly young. Although they are located in areas of old organized pneumonia, 
the two processes appear to be unrelated. The areas of organized pneumonia show no 
destruction of alveolar walls, but are organizations of intra-alveolar exudate and do not 
appear to be of tuberculous oripn. Diagnosis: Lung showing small scattered areas of 
tuberculosis of miliary size, organizing nontuberculous pneumonia, caseous and calcifying 
tuberculous lymphadenitis.” The tissue was not stained for acid-fast organisms. 

The postoperative course was uneventful. The patient was transferred to a sana- 
torium and, at last report in November, 1945, he was doing well clinically and his roent- 
genograms showed improvement. 

Comment: The age of the patient, his productive cough, hemoptyses and 
roentgenographic studies including bronchograms were indicative of broncho- 
genic carcinoma. The negative bronchoscopy was thought due to the fact that 
the lesion was beyond the range of the bronchoscope. That the vocal cords 
moved normally, that the diaphragm was not paralyzed and that there was no 
pleural fluid and no palpable peripheral lymph nodes were taken as evidence of an 
operable lesion. It is striking that, in spite of the repeatedly negative sputum 
examinations in the presence of a productive cough, the lesion was tuberculous. 

Cose 2: L. B., a 58-yeaT-o\d white woman, was admitted to the University of Vir ginm 
Hospital on April 30, 1945. She had been well until October of 1944 when she developed 
a respiratory infection, characterized by a dry cough, fever and weakness. In November 
her cough became productive of mucopurulent sputum and small hemoptyses occurred 

sporadicaUy. Wheezing was fairly constant. She had sustained a weight loss of about 
40 pounds. 

Physical examination revealed a decrease in breath sounds and fine moist and sibilant 
r&les, both anteriorly and posteriorly over the left upper chest. No palpable lymph 
nodes were present. Laboratory data were essentially negative except for a slight anemia. 
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Two sputum cxanunations by direct smear were negative for tubercle bacilli. More ex- 
aminations were not deemed necessary because of the appearance of the roentgenograms 
mentioned below. Three serial roentgenograms of the chest taken before admission re- 
vealed a gradually enlarging mass in the left upper lobe. The films after admission (figure 
2) showed still further concentric enlargement of the density, characteristic of neoplastic 
growth. Fluoroscopic examination revealed normal diaphragmatic motion. Broncho- 
scopic examination revealed a marked displacement of the left bronchial tree toward the 
left; so much so, that the left upper lobe bronchus could not be well visualized. The mu- 
cosa of the left main stem bronchus was somewhat thickened and a biopsy was taken. 
This was negative for carcinoma and tuberculosis. 

Operation: On May 4, lfi45, the left chest was explored through a posterolateral ap- 
proach, resecting the fifth rib. No fluid was found in the pleural space. A hard mass 
occupied most of the left upper lobe except for the lingula. The mass was tj^pical of 
malignancy in its firmness and its apparent invasive nature. Numerous dense adhesions 
attached the mass to the thoracic dome. Seveml hard lymph nodes were palpated ad- 
jacent to the arch of the aorta and in the pulmonary ligament. After dividing the apical 
adhesions and mobilizing the upper lobe, the pulmonary artery was found to bo sur- 
rounded by friable tissue, apparently neoplastic. The lesion was deemed inoperable and 
biopsies were taken from the pulmonarj’' mass and from the lymph nodes. The chest was 
closed nnthout drainage after injecting 50,000 units of penicillin into the pleural space. 

Pathological report: “Scattered throughout the lung there are small tubercles; some of 
these are caseous and others consist only of epithelioid cells and giant cells. The pulmo- 
nary alveoli in some areas are filled with mononuclear phagocytes; other areas contain 
fibroblasts and others contain air. Sections from the lymph nodes contain many char- 
acteristic tubercles in all stages of development. Acid-fast stains reveal many tubercle 
bacilli in both the lung and the nodes. Diagnosis: Tuberculosis of lung and lymph nodes.” 

The patient’s postopemtive course was uneventful and she was discharged on the 
thirteenth day following operation. At last report in November, 1945, with only bed- 
rest as treatment, the patient was asymptomatic, had gained weight, and the roentgeno- 
graphic shadow had almost disappeared. 

Comment: This patient’s age, the history of productive cough with small 
hemoptyses, the weight loss of 40 pounds, wheezing and the X-ray picture, all 
strongly suggested bronchogenic carcinoma. Tuberculosis was felt to have been 
excluded by the negative sputum examinations. Although no tumor was demon- 
strated at bronchoscopy, the distortion of the upper lobe bronchus was suggestive 
of malignancy. Even after establishing a diagnosis of tuberculosis, there was 
still doubt as to whether or not there was a coexisting neoplasm imtil the follow-up 
films showed almost complete regression of the lesion. 

Case S: "W. B., a 29-year-old white male, was admitted to the University of Virginia Hos- 
pital on July 30, 1945, with a history of having coughed up small amounts of blood spo- 
radically for six weeks. A mild dry cough had been present for several months and, since 
the hemoptyses began, he had produced small amounts of purulent sputum with the cough. 
There had been no weight loss, no chest pain and no wheezing. His local doctor had sus- 
pected tuberculosis, but both sputum examinations and the tuberculin test were negative. 
One week after the onset of the hemoptyses, he was admitted to a tuberculosis sanatorium 
where repeated examinations of the sputum, even by culture, were negative. These 
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negative findings prompted his admission to the University Hospital with a diagnosis of 
a pulmonary malignancy. 

Physical examination in the University of Virginia Hospital disclosed a small area of 
dulness over the right hilar region with diminished breath sounds in this region. Fine 
moist r&les were heard in the right midlung field. Several small, freely movable lymph 
nodes were palpable in the supraclavicular regions, the largest being in the left. A low 
grade daily fever was present. Laboratory data showed 5.1 million red cells and 8,500 
white cells. Other routine examinations were noncontributoiy. Two sputum examina- 
tions by the concentrate method were negative for tubercle bacilli. The tuberculin test 
(1:1000), as well as the liistoplasmin skin test, was negative. Roentgen examination 
showed a circumscribed mass in the right hilar region with a light infiltration in the 
midlung field (figure 3) . The mass measured 5x3 cm. The left lung was clear. Fluoros- 
copy jdelded no additional information except for visualization of a normally functioning 
diaphragm. Bronchoscopic examination revealed a distortion of the right bronchial 
tree so that the right upper lobe bronchus could not be seen. An extrinsic mass with 
pressure on the main stem bronchus seemed obvious. The mucosa in this area was edem- 
atous and bled easily, but no mucosal tumor was seen. The left side was normal. A 
supraclavicular lymph node on the left was removed and found negative for tumor specific 
inflammation. The findin gs seemed to indicate that the lesion was a malignant lym- 
phoma, and a trial of roentgen therapy (1200 R) was given without producing any symp- 
tomatic improvement or decrease in the size of the tumor. 

Operalion: On August 31, 1945, through a posterolateral incision", a right exploratory 
thoracotomy was carried out. The sixth rib was removed subperiosteally and the pleural 
cavity opened. No fluid was encountered in the pleural space and the lung was not ad- 
herent to the chest wall. A mass, the size of a lemon, was palpated in the hilum of the 
lung. It was rock-like in consistency and so firmly fixed that removal was technically 
impossible. A satisfactory biopsy was taken from the mass. The chest was closed with- 
out drainage and 50,000 units of penicillin were injected into the pleural space. 

Pathological report: “The section is made up of a dense, hyalinized, relatively avascular, 
connective tissue. In the center of this there is a small area of calcification and ossifica- 
tion. Diagnosis : Probably healed tuberculosis.” The tissue was not stained for tubercle 
bacilli. 

The postoperative course was uneventful and the patient was transferred to a sana- 
torium in the third postoperative week. At last report in November, 1945, the patient 
was doing well, liis cough was decreasing, he had had no more hemoptyses and he was 
gaining weight. Roentgenograms showed the mass to have slightly decreased in size. 

Comment: Although this patient was not in the cancer age, his several months’ 
history of dry and then productive cough, the pulmonary hemorrhages and the 
roentgenogram strongly suggested bronchogenic or mediastinal malignancy. 
Because of his age and the shape and location of the mass, Hodgkin’s disease 
received first consideration and the patient received a trial of X-ray therapy. 
Since no improvement resulted, an exploratory thoracotomy was indicated. 
Although the vocal cords and diaphragms moved normally and there was no 
indication of pleural fluid, the possibility of removing the lung seemed remote 
because of the location of the mass. Tliis is the only case of the 4 in which the 
diagnosis of tuberculosis cannot be considered reasonably proved. Since tuber- 
culosis is the commonest cause of hyalinization and calcification in lung tissue. 
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this must be the probable pathological diagnosis in the absence of any more 
specific findings. 

In spite of an old, healed, apparently tuberculous mass, the pathological find- 
ings seemed to explain the patient’s symptoms because of the bronchial mucosal 
involvement adjacent to the hilar mass. Bronchoscopy had revealed the red, 
easily bleeding and edematous membrane, which was the most ob%aous cause of 
the cough and hemoptyscs, the two chief complaints on admission. 

Case 4* B., a 26-year-old white male, was admitted to the University of "Virginia Hos- 

pital on August S, 1945. He had had a hacking cough for six months, but it had become 
productive of moderate amounts of mucoid secretions during the last two months. He 
also had had several small hemoptyscs, a weight loss of 30 pounds, pain and wheezing in 
the right chest and weakness. There were vague gastro-intcstinal complaints. Nine 
years previously he had had a small neurogenic sarcoma removed from the right flank. 

Physical examination revealed fine, moist rdlcs in the right upper chest posteriorly and 
anteriorlj’. There were no signific.ant palpable lymph nodes. A rounded, movable mass 
in the right lower quadrant was presumed to be a previously diagnosed ectopic kidney. 
The patient was running a low grade fever. Laboratory data showed 3.7 million red 
cells and 9,000 wliite cells. The urine was normal. Nine sputum examinations by the 
concentrate method were negative for tubercle bacilli. Fungus cultures were negative. 
The intracutaneous tuberculin test was negative in concentrations of 1:10,000, 1:1,000 
and 1:300. Roentgen e.xamination showed a dense shadow with central cavitation in- 
volving the lower part of the right upper lobe and the middle lobe. The left lung was 
clear (figure 4). Bronchoscopy was essentially negative e.xcept for slight edema of the 
right main stem bronchus and the orifice of the right upper lobe. 

Operation: On September 19, 1945, through a posterolateral incision, a right e.xploratory 
thoracotomy was performed. The pleural cavity was opened in the periosteal bed of the 
resected sixth rib. There was no pleural fluid. The right upper and middle lobes were 
found adherent to the chest wall. After the lung was freed, a mass, appro.ximatelj’’ 7 
x‘4 cm., was felt in the lower part of the upper lobe and the upper part of the middle lobe. 

A biopsy was taken from tlie mass and frozen section revealed only inflammatory tissue. 
The upper and middle lobes were then removed using the individual ligation technique. 
The five upper ribs were partially resected as an incomplete thoracoplasty and the chest 
was closed without drainage. Fifty thousand units of penicillin were injected into the 
chest daily for the first ten postoperative days and 15,000 units intramuscularly every 
three hours for a week, in accordance with our technique for pulmonary resection (11). 

Pathological report: "The specimen consists of lung tissue apparently representing the 
upper and middle lobes of the right lung. In the lower portion of the upper lobe there 
is a large round area (S cm.) of necrosis with central cavdtation. The area is greenish- 
gray in color and contains diffuse small white masses, averaging 2 mm. in diameter. 
Sections reveal lung tissue in which there are numerous areas showing caseation. These 
areas are surrounded by epithelioid cells and ocrasional giant cells. Other sections show 
lung tissue with no pathological changes. Acid-fast stains of caseous areas were positive 
for tubercle bacilli. Diagnosis: Caseous pulmonary tuberculosis.” 

The postoperative course was uneventful for the first three weeks. At this time an 
empyema was diagnosed, believed to have been caused by tuberculosis of the bronchial 
stump. Since it was an infection of mixed bacterial origin, the pleural space was drained 
several days later. The patient was transferred to a sanatorium for further treatment. 

At the latest report in March, 1946, the patient was improving steadily. A thoracoplasty 
had been necessary to completely obliterate the mixed empyema. 
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Comment: Although this patient was not in the cancer age, the gradual onset 
of symptoms, the productive cough, the hemoptyses, the weight loss, wealcness, 
chest pain and wheezing were suggestive of a primary malignant lesion. There 
was also a possibilitj' of late metastasis from the neurogenic sarcoma which had 
been removed from his flank some 5 mars previously. The onset of the disease 
was not typical of lung abscess but it could well have represented an abscess 
superimposed on a raalignanc 3 ’. The lesion, if malignant, was felt to be probably 
operable. As in all doubtful cases, an exploratory operation was advised. In 
this case it was planned to have frozen sections made and perform a pneumonec- 
tomj’ if the lesion proved to be a neoplasm, and a partial resection if it were not. 
We did not consider the possibility of a tuberculous lesion in view of the repeated 
negative sputum examinations and the negative skin tests. 

DISCUSSION 

In the past the risk of inteia^ention has prevented exploratoiy thoracotomy. 
Now it is justified. Hence early suspicion has become increasingly important. 
Delay until a definite diagnosis is made may permit an operable lesion to become 
inoperable either because of direct extension or distant metastasis. 

In spite of modem methods, differential diagnosis is often difficult in these 
cases without exploration. In this series, cough, gradually becoming productive, 
small hemoptyses, chest pain, weight loss and weakness are all symptoms com- 
mon to bronchogenic carcinoma and tuberculosis or other chronic inflammatoiy 
disease. In 3 cases of this series orthodox methods, carefully and repeatedly 
applied, failed to reveal tuberculosis, in spite of active lesions, both clinically and 
pathologically. In the fourth case pathological inactivity of the lesion makes the 
negative studies less surprising. The X-ray picture in all cases was suggestive of 
carcinoma and the bronchoscopic examinations were noncontributory. 

The value of sputum examinations depends to a great e.xtent on the ability and 
conscientiousness of the laboratory personnel. A report of a sputum e.xamina- 
tion negative for tubercle bacilli means little unless the previous accuracy of the 
technician is known. The negative examinations reported in the 4 cases were 
respected because of the known ability of the bacteriological technicians, the 
multiplicity of e.xaminations of each patient’s sputum by concentration (except 
in case 2), similar negative reports from a tuberculosis sanatorium in 2 of the 
patients and the additional evidence of negative tuberculin tests and atypical 
films in all 4 cases. The only tenable e.xplanatlon lies in the fact that in some 
cases of tuberculosis it is notoriously difficult to isolate the organisms. 

In exploring for possible bronchogenic carcinoma, biopsy with frozen section 
is useful. It must be remembered, however, that failure to obtain material from 
a significant portion of the diseased area may be misleading. It is generally 
accepted that differentiation between neoplastic and inflammatory pulmonary 
lesions by palpation and inspection during the exploration is at times veiy 
difficult. 

Finally it should be noted- that diagnostic mistakes revealed only at or after 
operation must be accepted if we are to make an effective attack on cancer of the 
lung. They can be excused only if conscientious and complete attempts at ruling 
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out tuberculosis have been carried out. In this connection it is also to be noted 
that in none of these patients was harm done by the operation and in one case a 
chance at surgical cure by excision of the actual lesion present was afforded. 

SUMMARY 

Four cases of tuberculosis simxilating bronchogenic carcinoma are reported. 
The difficulties of differential diagnosis are discussed. 

The desirability of exploratory thoracotomy in doubtful cases is emphasized. 

SUMARIO 

Comunicanse cuatro casos de tuberculosis que simulaba carcinoma bron- 
cdgeno. 

Repdsanse las dificultades que entrafia el diagndstico diferencial. 

Recdlcase la conveniencia de ejecutar tma toracotomia exploradora en los 
casos dudosos. 
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MITRAL STENOSIS AND PULMONARY TUBERCULOSISi 

ELI DAVIS* 

Students are still taught that mitral stenosis and pulmonary tuberculosis do 
not occur together. White (4) reviewed the evidence and stated that the view 
that pulmonary tuberculosis is rare in the presence of considerable mitral 
stenosis appears to be true. In my experience nearly 1 per cent of patients with 
active pulmonary tuberculosis had mitral stenosis. 

My patients with pulmonary tuberculosis have been questioned routinely for 
past history of rheumatic fever. Among 725 patients with active pulmonary 
tuberculosis and tubercle baciUi in their sputum, 27 patients gave convincing 
evidence of rheumatic fever, and 3 others gave a history of chorea in childhood. 
A history of rheumatic fever was only accepted if acute rheumatism had been 
diagnosed by a physician, if the age of onset was between 4 and 25 years and 
if the patient had had to spend at least twelve weeks in bed at the acute phase. 
Histories were accepted on less rigid criteria if they were supported by previous 
medipal records, physical signs or skiagrams of the heart suggestive of rhemnatic 
valvulitis. Of the 27 cases with evidence of rhemnatic fever and tubercle bacilli 
in their sputmn, 6 showed unequivocal signs of mitral stenosis (see table 1). In 5 
of these the characteristic presystolic murmur was heard during life and, when 
one of these patients died, autopsy confirmed the clinical findings. The sixth pa- 
tient was not known to have had mitral stenosis during life, but at autopsy pre- 
sented classical rheumatic endocarditis with mitral stenosis, and phthisis. Of the 
remaining 21 patients, 2 more (males, aged 24 and 29) came to autopsy, but 
though they showed rheumatic mitral disease there was no stenosis. It is 
possible that other cases of mitral stenosis existed in this group but clinical 
proof was lacking. 


TABLE 1 

Six cases of miiral stenosis associated with phthisis 


CASE NUMBER 

SEX 

AGE 

AGE or ONSET 0? 

REUAEES 

Rheumatic 

fever 

S3miptoms of 
tuberculosis 

1 

F 

32 

11 

31 

Autopsy 

2 

M 

29 

No history 

28 

Autopsy. See text. 

3 

M 

44 

32 

41 

Aortic regurgitation 
also present. 

4 

F 

21 

7 

20 


5 

F 

18 

10 

18 


6 

F 

28 

14 

27 



* From the Rothschild Hadassah University Hospital, Jerusalem. This paper is based 
on patients seen in the service of the London County Council. 

“Present address: Hadassah Organization, Inc., 1819 Broadway, New York 23, New 
York. 
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During the period when these 725 patients with active tuberculosis were seen 
(which included the 30 cases with rheumatic fever or chorea), I saw' 583 other 
patients with con^dncing histories or signs of rheumatic fever or chorea. Of 
these 683, 3 developed l 3 Tnphocytic pleural effusions and 3 othem stated that 
they developed active pulmonary tuberculosis from w’hich they recovered. 

StTMMARY 

In several series of routine examinations of adults and school children the 
incidence of rheumatic heart disease was found to be approximately I per cent 
(Morris and Titmuss (1), Paul (2)). In my experience nearly 1 per cent of 725 
patients wdth tubercle bacilli in their sputum had mitral stenosis. The incidence 
of rheumatic heart disease evidently exceeds that of mitral stenosis. Thus, the 
incidence of rheumatic heart disease in pulmonaiy tuberculosis would seem 
not to be less than that in the general population. The presence of mitral 
stenosis does not protect against phthisis. Roberts and Lisa (3) carefully 
studied the hearts of 100 patients wdth extensive active pulmonary tuberculosis 
who came to autopsy. They found healed rheumatic mitral valvulitis in 5 
hearts. 


SUMARIO 

En varias series de exdmenes sistemdticos de adultos y escolares, la incidencia 
de las cardiopatfas reumdticas resultd ser aproximadamente de 1% (Morris y 
liitmas (1), Paul (2)). En la casufstica del A. casi 1% de 125 enfermos con 
bacilos tuberculosos en el esputo tenfan estenosis mitral. La incidencia de las 
cardiopatfas reumdticas excede manifiestamente la de la estenosis mitral, de 
manera que la frecuencia de las primeras en la tuberculosis pulmonar no es 
aparentemente menor que en la poblacidn general. La presencia de estenosis 
mitral no protege contra la tisis. Roberto y Lisa (3) estudiaron cuidadosamente 
los corazones de 100 enfermos con extensa tuberculosis pulmonar activa en 
quienes se hizo la autopsia, descubriendo valvulitis mitral reumdtica curada en 
cinco corazones. 
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EXTRAMEDICAL SERVICES IN AN ARMY iTUBERCDLOSIS HOSPITAL^ 

' / 

Patient and Staff Personnel Orientation in an Army Tuberculosis Hospital 
BERNARD D. DAITZ* and IMARTIN SINGER’ 

The treatment in Army hospitals of soldiers who have developed pulmonary 
tuberculosis during their military service poses problems which, generically at 
least, resemble those found in most civilian tuberculosis hospitals. Experience 
with tuberculous veterans both of World War I and of World War II indicates 
that many are remiss in remaining under medical treatment (1). This situation 
is a cause of concern to Public Health Officials and others interested in the 
welfare of veterans and the public (2). 

This report will concern itself with a discussion of techniques developed in an 
Army hospital, specializing in the treatment of tuberculosis, to deal with the 
extramedical problems conunonly encoimtered among tuberculous soldiers. 

EVALUATION OF THE PHOBLEM 

Ultimate rehabilitation of the tuberculous patient is dependent upon the 
successful integration of medical treatment, social work, vocational and educa- 
tional counseling and training, and an intelligent routine for making use of 
leisure time. • 

In civilian experience the period of hospitalization is generally longer than 
that in an Army hospital. It has been the policy of the Army to hospitalize 
tuberculous soldiers until a diagnosis can be established and definitive treatment 
instituted (3, 4). Arrangements are then made to transfer the patient to a 
hospital of the Veterans Administration or a civilian hospital of the patient’s 
choice where he may receive such additional treatment as may be required. 
In any case a transfer is made only when movement of the patient will not 
prejudice his condition. Since hospitalization in an Army hospital varies from 
two to six months or more, a rehabilitation program must be so designed that it is 
integrated into this time limitation. 

Another important consideration is that federal legislation makes rehabilita- 
tion of disabled soldiers a responsibility of the Veterans Administration. Until 
a soldier is discharged from the sendee, he is not eligible to receive the benefits 
either of Public Law 16, 78th Congress; or Public Law 346, the Servicemen’s 
Readjustment Act of 1944, 78th Congress. 

The Army Medical Department has recognized the importance of rehabilita- 
tion of sick and wounded soldiers. Physical and Educational Reconditioning 
Programs have been effectively developed in Army hospitals and have con- 
tributed significantly to treatment of injuries and diseases other than tuber- 

’ From the Medical Service, Bruns General Hospital, Santa Fe, New Mexico. 

’ Major, Sn. C., A.U.S. Tuberculosis Program Coordinator and Medical Assistant to 
Chief of Medical Service. Present address: Medical Rehabilitation Service, Veterans 
Administration, Washington 25, D. C. 

’ Lieutenant, M.A.C., A.U.S. Clinical Psychologist. 
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culosis. However, the usual reconditioning techniques cannot be employed in 
dealing with patients with active tuberculosis. 

'^Tiile a variety of hospital agencies including Educational Reconditioning, 
American Red Cross, Occupational Therapy and others were in operation at the 
hospital, the knowledge of the special techniques required to deal with the prob- 
lem was lacking. Moreover, such work as was being performed for the benefit 
of the patients was not correlated either on a servdce level or on the level of the 
individual. 

The patients appeared to have the characteristic resentments concerning the 
Army. ’ A majority of them had been overseas for many months and were now 
hospitalized in a relatively inaccessible part of the country far from home. This 
reaction of the patients to their disease and environment and the lack of a staff 
of lay personnel trained in the principles of tuberculosis treatment constituted 
the problem which the program to be described undertook to resolve. 

GENERAI. PROGRAM 

Following a survey of the general situation, recommendations for a program 
were submitted to the Chief of Medical Service and the Commanding Officer of 
the hospital. The primary objective of the program was to educate the pa- 
tients regarding the importance of medical treatment and to start rehabilitation 
which might be continued under the auspices of the Veterans Admim’stration. 
For this, special orientation procedures for hospital staff personnel and the pa- 
tients were developed. At the outset, participation of the various hospital 
services was imdted on a volimtary basis. 

The scheme which was approved was composed of three parts: Patient Atti- 
tude Studies, Indoctrination of Hospital Staff Personnel and Orientation of 
Patients. A fourth part, the Experimental Project, was added later. 

1. Patient attitude studies: Surveys of patients’ attitudes and interests were 
conducted as part of both the general and experimental phases of the program, 
in order to ascertain common problems present among patients and their general 
reaction to the various conditions in the hospital. 

The first analysis of patient attitudes was made immediately prior to the 
initiation of the general program in September, 1945. This study consisted of 
random personal interviews with the patients on the various wards. Three 
major problems were revealed: the desire of the patients to know more about 
their disease, their uncertainty about the future and their desire to be closer to 
home. 

A study of the psychosomatic factors in tuberculosis was made independently 
about this time by the Medical and Neuro-Psychiatric Services (6). Among 
the significant personality factors revealed by this study were obsessive and 
compulsive drives relating to orderliness and cleanliness, independence, resent- 
ment toward authority and optimism. The study also revealed the need for an 
educational project for the patient. It was recommended that this be developed 
as a psychotherapeutic measure to permit the patients to express their aggressive 
drives by constructive planning for the future. 
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A group of 131 patients was next studied to elicit more particular information 
concerning their attitudes and interests.^ At this time the patient census in the 
tuberculosis section of the hospital averaged 800 patients. 

Of the 131 patients, the data pertaining to 39 were eliminated because of 
incomplete data, undiagnosed disease, or disease other than active pulmonary- 
tuberculosis. Anal 5 *sis of the information obtained from the remaining 92 
patients revealed two significant factors; first, the critical Peed of these patients 
for medical and vocational orientation; second, age distribution and educational 
background would make a vocational training program desirable and feasible. 

Patients were studied in five wards, one of which was composed of oflBcer 
patients. 

(a) Age: The bulk of the p.aticnts were young men. Of the 92 patients included in the 
stud}’, CO indh-iduals (65 per cent) were in the age group of 20 to 29 years. Of the 68 
enlisted patients, 4S men (70 per cent) were between 20 and 30 years. Among the 24 
officer patients, 12 (50 per cent) were between 20 and 29 years. 

(b) Educalional Idl'd' Seventy-sbe patients (83 per cent) had completed grade school. 
This figure included 52 (81 per cent) of the enlisted men and all officers. Of significance, 
too, is the fact that 31 men (27 per cent) had either started or fim’shed college education. 

(c) Classification of disease: Sixty patients (65 per cent) had minimal tubercuosis, 17 
(19 per cent) moderately advanced and 15 (16 per cent) far advanced disease. 

(d) Length of stay: Forty patients (43 per cent) had been at this hospital longer than 
four months with the maximum length of stay that of one patient who had been hospital- 
ized thirteen months. 

(c) Marital status and dependency: Fifty-three patients (58 per cent) were single, 35 
(38 per cent) were married, 3 were divorced and one was widowed. Among the unmarried 
patients, 20 (38 per cent) had from one to three dependents. Of the married patients, all 
had from one to four dependents. 

(f) Orientation requirements: The questionnaire employed in this study included 
queries concerning a variety of factors related to vocational experience and plans for the 
future. For example, data were obtained pertaining to principal and secondary ci-vdlian 
occupation prior to military service; principal and secondary assignment during military 
service; and vocational plans for the future. 

It was found that 31 patients (34 per cent) had no plans for the future. Of these, 
22 patients, or 71 per cent, reported that they could not plan because of their medical 
condition. Seven (23 per cent) felt that they were unable to plan because of limited 
education and 8 (26 per cent) because of various personal problems. 

Plans for the future were reported by 61 patients or 66 per cent of the enlisted patients 
and of the officer patients. Significantly, a positive correlation with previous training or 
experience was found for 74 per cent of the patients who reported that they had plans for 
the future. Among 26 per cent of the patients who reported plans for the future, no cor- 
relation could be discovered between the specified plans and the previous experience or 
training history; among 12 per cent of the group, the future plans reported were inconsist- 
ent with either previous experience, training or medical prognosis. 

In evaluating the educational needs of the group, those patients whose reactions sug- 
gested recognition of their medical problem and its concomitant economic and social 

‘ Acknowledgment is made of the assistance given by Mrs. Beryl L. Smith of the National 
Tuberculosis Association, who did the major part of interviewing the patients in this 
study. 
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impliratioHS nnti appeared to be prcjiarcd to follow tlie course of treatment outlined for 
them were classified as requirinR "routine orientation." Such routine orientation con- 
sisted of periodic consultation and Ruidancc. Those patients who seemed unable or 
unwilling to accept the implications of their disease problem were cl.assificd as requiring 
"considerable orientation.” 

It w.as found that GO per cent of the patients required routine medical orientation, and 
•10 per cent considerable medical orientation. 

With regard to vocational orientation, 40 per cent appeared to require routine a.ssistancc 
and S.") per cent considerable orientation. 

The need for social orientation did not seem to be urgent. The data revealed that 
routine social orientation wa,s indicated for 90 per cent of the patients as compared to 10 
per cent who were obviously in need of considerable social orientation. 

(g) Rcaclion of palxents to medical treatment and other facilities in the hospital: The study 
indicated that in general the patients were satisfied with mcdic.al care. Wliile there were 
some patients in each of the wants who reported dis.s.atisfaction with their medical officer, 
the almost unanimous opinion in most of the wards wa-s that the ward officers were doing 
everything possible for the patients. However, in two wards a number of the patients 
reported dissatisfaction with their medical officers. Further investigation of this reaction 
indicated that the opinion of these patients was influenced by the personalities of the 
officers rather than by an understanding of their professional abilitj*. 

There was considerable criticism of the fooil served in the wards, mainly in regard to 
preparation and Ecr\’ing rather th.an with quality. Investigation indicated that a mini- 
mum of complaints or none at all were made by the ambulatory patients who ate their 
me.als in the hospital mess halls in which the food was prepared in the same kitchens. 
The fault was found to lie partially with the unappetizing manner in which the food was 
being scra'cd in the wards. Frequently, it was cold by the time it reached the patients. 
Corrective mc.asures easily eliminated this complaint. Ix)ss of appetite characteristic of 
the dise.asc also colored the opinions of a number of patients. 

The problem of divcrsional actiadtics was also commented bn. Many patients felt 
that there should be more than two motion picture shows per week in the wards. How- 
ever, from both an administrative and professional standpoint it was felt that this attitude 
could not be accepted. 

Whereas the studies to this point were concerned mainly with eliciting general infor- 
mation, it was felt that there was a need for a more critical study of the factors contributing 
to the general problem. To study these more quantitatively, survey's of patients were 
subsequently included in the e-xperimcntal phase. 

2 . Staff indoctrination: Study of patients’ attitudes and interests as well as an 
analysis of tbo administrative procedures of the hospital indicated that hospital 
personnel required indoctrination on how to de.al with tuberculous patients. 

A lecture series was therefore developed to outline the methods for dealing with 
the special problems of tuberculous patients. Lectures included the following 
subjects: 

(а) Problems of the tuberculous patient. 

(б) Pathogenesis and treatment of tuberculosis. 

(c) Psychology of tuberculous patients. 

(d) Nursing problems in tuberculosis. 

(e) Nutrition problems in tuberculosis. 

(j) Occupational therapy for tuberculous patients. 

(3) The Red Cross program for tuberculous p.atients in an Army hospital. 
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These lectures ^Yerc presented each week to personnel selected from the various 

services and departments of the hospital. 

A second medium for indoctrination of hospital staff was a 'niberculosis 
Adnsorj’ Council. This group was made up of the chiefs of the various services 
and departments of the hospital or their designated representatives. Meetings 
of the Council were held twice each month. At these sessions, the various 
problems were considered, procedures evaluated and program modifications 
made. 

3. Palient oricnialion: The patient orientation program was composed of 
educational as well as divcrsional features. Since the various programs had to 
reach patients on strict bed-rest and some patients permitted only limited ac- 
tivity, it was imperative that the patient’s bedside and the ward bo the focus of 
all the program features. Conferences with individual patients, lectures and 
discussions wliiclr were presented to the patient group in each ward, educational 
motion picture films, p.amphlets, the hospital radio and public address system 
and newspaper were emplo 3 ’’cd as the media for presenting information to the 
patients. 

The various parts of the program were coordinated by an officer assigned to 
the Medical Sei^dce. This centralized control of the extramedical services made 
it possible to have a continuous sequence of lectures and discussions in the wards 
and to regulate the amount of program activity in each ward depending on the 
tj-pe of cases. 

(а) 3fedvcat Patients undergoing treatment were found on repeated observation to 
lack reliable information about tuberculosis. A considerable number of the men had been 
admitted for treatment after their disease had been revealed by the final e.vamination prior 
to being separated from the service. These soldiers, for the most part, had had no rec- 
ogmzable symptoms and the disclosure of their dise.aso had a profound psychological 
effect upon them. 

The education of patients with regard to the fundamental principles of tuberculosis, 
the nature of the disease and methods of treatment was a responsibility of the ward med- 
ical ofheers. following his arrival at the hospital each patient was given a copy of the 
pamphlet TFAaf You Should Know about Tuberculosis. Each new patient was also seen by 
his medical officer shortly after admission, and the essential facts regarding his condition 
were explained. Periodically thereafter, patients were scheduled for conferences with 
their medical officer at which times any significant changes or other matters relating to 
the course of their disease were axplained. 

However, because of the variation of training, interest and personality of the various 
officers it was natural that there would be differences in the effectiveness of this phase of 
patients’ education. 

Recognizing this, a plan was developed whereby several medical officers were selected 
to lecture on the medical aspects of tuberculosis in the various wards. These officers had 
had considerable axperience with tuberculous patients and, in addition, had the ability 
to explain the subject in nonmedical language. Reaction of the patients was immediate 
and in favor of continuing this procedure. 

(б) Exiramedical: The obvious needs of most patients for information and guidance 
to help them develop plans for the future and deal with their immediate problems ne- 
cessitated a program of extramedical orientation. 
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The task was essentially one of adapting the sendees of the various cxiramcdical 
hospital agencies, such as Educational Reconditioning, Red Cross, Personal Affairs and 
the Librarj', to the particular needs of tuberculous patients. The staff orientation project 
helped the personnel of these agencies to better understand the problems of tuberculous 
patients. 

The patient.s' education project was .startcfl with a scries of lectures which were given 
in each ward by rcprc-scntativcs of the agencies. The purpose of the program and the 
services which each agency could make available to the patients were explained. Fol- 
lowing this, a continuous program of sendee was scheduled on a weekly basis. 

The Educational Reconditioning Sendee furnished counselors who intendewed the 
patients regarding their educational interests. Arrangements were m.adc for patients 
who were interested in taking the Genera! Educational Development Test to obtain 
academic credit for qualifjdng experience in the militarj' sendee. This test helped many 
patients to receive diplomas from gnule and high school as well ns college credit. 

Vocational interests of p.aticnts were studied principallj’ by the use of the Kuder Voca- 
tional Preference Test. Patientswho took this test wcrccounselcd concerning the signif- 
icance of the scores they made. Furthermore, the program served to stimulate interest 
in the correspondence courses available from the United States Armed Forces Institute. 

The needs for social work were met bj* hospital c,ase workers of the staff of the American 
Red Cross agency at the hospital. At the outset the number of trained workers was in- 
sufficient to meet the case load. Following recommendations made to representatives of 
the American Red Cross, the staff was augmented. The work performed by the hospital 
case workers included assistance to patients in meeting personal and family problems, 
assistance to patients in filing of pension claims, liaison with medical staff and other 
extramedical agencies and the preparation of he.alth and welfare reports for the relatives 
of the patients. 

The activities of the Occupational Thernp 3 ' Sendee were considcnablj- incraased so as to 
provide a regular schedule of ward service to the patients. Emph-asis was placed on 
projects which would offer controlled actiadty of diversional interest to bed patients, fur- 
nish graded activity for bed and .ambulatory patients designed to incre.ase work tolerance 
and to develop latent skills in preparation for vocational training. The ward medical 
officers were consulted to determine the phj’sical limitations of the patients in order to 
regulate the amount of actianty permitted each patient. 

Problems of the patients involving p.ay and allowances, insurance claims, awards and 
decorations, and a variety of other related matters were handled bj* the Personal Affairs 
Officer, the Army Ground Forces Liaison Officer and the Armi' Air Forces Liaison Officer. 

By ward lectures, discussions and conferences, the Veterans Administration Contact 
officer brought to the attention of the patients information regarding the benefits to which 
most of them would be entitled following discharge from the Army. Proraions of Public 
Law 34G and Public Law 16 were explained. 

Patients were encouraged to discuss complaints and recommendations with the hospital 
dietitians and the Mess Officer who visited the wards regularly. Lectures on nutrition 
were also given in the wards. This provided both the patients and the Dietetics Service 
with opportunities to appreciate each other’s problems and contributed m.aterially toward 
improving the patients’ attitude with regard to food. 

The facilities of the hospital library were made available to the bed patients by frequent 
ward visits by the librarian. Book carts were brought to the ward on a regular schedule. 
Catalogues of the books in the library were distributed. 

(c) Diversional program: Provision was made for meeting recreational needs by a 
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special program of ward recreation. Recognizing the limitations upon activity which the 
treatment of tuberculosis requires, the diversional program was planned so as to include 
occupational therapy projects, feature length motion pictures, USO shows and w'ard 
games which were limited to activities requiring a minimum of physical effort. 

These ward activities were scheduled in the ofiice of the program coordinator so that 
no ward would receive more than the indicated amount of activity. Trained Red Cross 
Recreation workers were responsible for providing recreational features other than occu- 
pational therapy. 


EXPERIMENTAL PROGRAM 

lAHiile it was suspected that there was insufficient provision for integrating 
the sendees of the various hospital agencies to the needs of individual patients, 
no concrete evidence was available upon which recommendations for solution 
could be made. 

Consequently, it was decided first to investigate the value of coordinating 
' actiidties and sendees of the various hospital agencies on the basis of individual 
patients and then to attempt to evaluate the effect of this procedure. 

Another problem which developed during December, 1945 and January, 1946 
involved a modification of the disposition policy for patients. At that time it 
was found that accommodations for tuberculous patients in hospitals of the 
Veterans Administration could not be obtained in sufficient numbers to permit 
the transfer of patients to the extent and frequency previously possible. This, 
of course, meant that patients already scheduled for Veterans Administration 
hospitals would have to remain at this hospital for a longer period. Following 
this, the census of tuberculous patients at the hospital rose to an average of 950. 
Therefore, as part of the experimental program, provision was also made to 
determine whether this development adversely affected patient morale and to 
develop, experimentally, program techniques to offset any deterioration in 
morale. 

1. Organization: The experimental project consisted of two phases: first, de- 
velopment of a ward coordinator system of orientation for patients; and second, 
a statistical study of patients’ interests and attitudes. The experimental proj- 
ect was started in seven wards out of a total of thirty. In addition, a like 
number of control wards were selected. An effort was made to have the condi- 
tions in the experimental and control wards as nearly comparable as possible. 

(o) IFord coordinator system: Persons were selected from three hospital agencies: 
Occupational Therapy, American Red Cross and Separation Counseling. Each of these 
persons was assigned to work in one of the seven e.xperimental wards. They were given 
the title Ward Coordinator and were to integrate the needs of the individual patients with 
the available services of the various hospital agencies. 

Prior to the initiation of this system, the ward coordinators were given a series of 
lectures on the purpose of the program, the natime of the medical problem, the probable 
questions which could be expected from the patients and the results desired from the 
program. 

The ward coordinators were to determine the group and individual problems in the 
wards and were to deal with them either on the basis of their knowledge of the problems or 
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by requesting specialized assistance of an appropriate hospital agency. The ward co- 
ordinators were also responsible for presenting the various questionnaires to the patients. 

The patients’ orientation program in the experimental wards w.as similar to that given 
in the control wards and the other tuberculosis wards of the hospital. The difference 
was the coordination of service to the individual. In addition, in the experimental wards 
patients were encouraged to suggest new program features or modifications of existing 
procedures which they believed would be of greater help or interest to them. Partici- 
pation of patients was on a voluntary b.asis. Each man was given the choice of partici- 
pating in the various acti\dties or of being left alone. 

(6) Statistical phase: Surveys of p.atient attitudes and interests were made. These 
studies used information obtained from attitude questionnaires, an opinion questionnaire, 
a biograpliical questionnaire and a general information questionnaire. 

A time limit of one month was set for completing the various phases of the axpcrimental 
project. This was done for several reasons, foremost of winch was the problem of per- 
sonnel winch became critical as a result of the Army demobilization program. It was 
also felt that if the e-xperimcntal project had any merit, this could be determined after 
a trial period of one month. 

The statistical data collected generally suppported the findings in the previously 
discussed studies. 

(1) Attitude qitesiionnaiTe: Responses of 173 patients in the control wards and 195 
in the experimental wards were obtained. The patients were asked to rate their attitudes 
to nine questions relating essentially to morale. 

Analyzing the responses, reactions of the patients were scored and classified so as to 
make possible comparisons among the individual wards as well as between the control and 
experimental wards. The questioimaire was given twice: first, just prior to the start of 
the project; and, a second time, at the conclusion of the project. This made it possible 
also to compare any differences which might reflect the influence of the e.xperimental 
project. 

The data collected on the first test revealed only slight variation among the mean 
scores computed for the experimental and control wards. On the basis of this observation 
it would seem that patient attitudes in the hospital were fairly consistent. Summarizing 
the findings, patients rated themselves as being between “neutral” and “fairly unhappy.” 
They felt that the hospital rated between “fair” and “poor.” They felt that between 
“a good deal” and “a fair amount” was being done for them medically; between “a good 
deal” and “a fair amount” was being done for them in other ways; that for the past 
month or two they had felt between “good” and “fair;” that at present they felt between 
“good” and “fair.” On the average they rated their future between "good” and “fair.” 
Their preference regarding transfer to a Veterans Administration hospital or remaining in 
an Army hospital ranged between “somewhat” and “don’t care” and their general morale 
was “fair.” 

The data obtained from the second questionnaire revealed differences between the 
mean scores of each question when compared to the scores computed for the first test. 

In general a shift had apparently taken place both in the control and experimental wards. 
T his shift was manifested by a drop in morale. Measuring the change quantitatively, 
it was found that the drop in the control wards averaged slightly more than three times 
that observed in the experimental wards. It could not be determined whether the results 
obtained in the second questionnaire represented an actual change in patients’ morale 
or whether it was a measure of the patients’ reaction to retaking a questionnaire that had 
previously been given. In this coimection, it was observed that many patients expressed 
some feeling and had to be cajoled into completing the questionnaire. 
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Evaluating the data, it would seem that the general reaction of the patients was not 
at all unusual but rather normal. It is doubtful that anyone having to follow the strict 
regimen of treatment as is required of tuberculous patients would be happy. Nor do 
most people like tire idea of being in a hospital. What is surprising is that the data 
showed the patients to be less unhappy than might have been expected. Their opinion 
about the medical treatment they were receiving and the other services available seemed 
consistent with other attitudes. It is likely that the controversy which preceded the 
recent reorganization of the Veterans Administration contributed to a feeling of suspi- 
cion among the men. Many were reluctant to consider further treatment in Veterans’ 
Hospitals for this reason. 

A further clue as to the actual value of the experimental project was found in evaluating 
the responses made to a set of questions submitted to patients on the experimental wards 
at the same time that the second questionnaires were given. The patients in the 
experimental wards were asked whether they felt that the techniques developed during 
the experimental project should be incorporated into the general program and continued 
as part of it. Eighty-three per cent of the 140 patients who responded felt that the 
project should be continued and incorporated into the general program. The patients 
were also asked whether they were personally helped by the project. Eesponses of 134 
patients were tabulated, 61 per cent reporting that they had been helped in amounts 
varying from "a little” to "a good deal.” Finally, they were asked whether they believed 
that other patients on the ward had been helped. Seventy per cent replied in the aflhma- 
tive. 

(2) Opinion questionnaire: This was concerned with eliciting the comments and ratings 
which patients cared to make about the various hospital services. Analysis of the data 
obtained revealed that the patients felt that the hospital agencies were doing a better 
than average job. The patients rated the services of the American Red Cross highest. 
Next in order were the services of Occupational Therapy, Educational Reconditioning, 
the Medical Staff, Personal Affairs and the Veterans Administration Contact Repre- 
sentative. 

Comments were also made regarding food. In this connection, the general opinion 
was that there had been a noticeable improvement but that further improvement was 
desired. 

It is possible that the Red Cross recreation program which included feature length 
motion pictures had a significant infiuence upon the patients which led them to rank the 
general Red Cross program above that of the other services. 

(3) Biographical questionnaire: This set of questions was given to obtain data which 
would primarily help the ward coordinators by furnishing information basic to counseling 
patients. 

The statistical material collected proved to be too voluminous for presentation in this 
report. However, it is of interest that more than half of the 115 patients who answered 
the questions of the biographical questionnaire indicated that they desired to prepare 
themselves for future vocations. Thirty-one patients wanted to take the General Educa- 
tional Development Test to receive academic credit, 19 patients desired to take the Kuder 
Vocational Preference Test, and 29 wished to enroll in correspondence courses of the 
United States Armed Forces Institute. Requests for personal interviews with vocational 
counselors were made by 22 patients. This information is illustrative of the practical 
value of this questionnaire. 

(4) General information questionnaire: This questionnaire was based primarily on the 
suggestions, complaints and comments which patients had made in previous inquiries. 
Whereas previously the questionnaires were for the most part generic, the general in- 
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formation questionnaire was made up of ppccific questions about specific things. The 
patients were asked to indicate their reaction by circling “yes" or “no.” 

Tile data were valuable in further evaluating the various liospital agencies. Some 
rather interesting rcaeliona were revealed. For avample, it was desired to find out what 
the patients thought about Occupational Therapy. They were asked wliether they had 
engaged in occupational therapy projects; whether they saw the occupational therapist 
often cnoiigli; wJicthor more occupational thcrapfets wore needed and wliether they felt 
that they were receiving as much work as they <lesircd. 

Eighty-two per cent of tlie men reported that they were occupied with an occupational 
therapy project. Only 40 per cent believed that they saw the therapist often enough. 
Tlic consensus of patients was that additional therapists were more urgently needed th.an 
any other class of nonmedical personnel. Furthermore, 30 per cent of all the patients 
indicated a desire to do more occupational therapy. 

It should be pointed out that the general activity program scheduled an occupational 
therapist three hours per week per ward. Another factor which undoubtedly contributed 
to the enthusiasm of the patients for this .‘jcn'icc was the avccptional interest and devotion 
to duty which was characteristic of the Occupational Therapy staff at the hospital. 

It is also interesting to note that in regard to the Fcr\"iccs of the American Red Cross, 
patients’ preference was definitely in favor of the recreation staff ns compared to the 
social work staff. This maj' reflect the more popular appeal of divcrsional actiNutics ns 
compared to the more limited appreciation of the rdle of the social worker. 

The questionnaire also attempted to get a more quantitative evaluation of the patients' 
opinions regarding mcdic.al treatment and ward discipline. 

The findings generally supported those obtained previously and already discussed. 
Eighty-two per cent of the patients felt that thej’ saw the ward doctor often enough. 
Seventy-seven per cent reported that the ward doctor was personally interested in their 
case. Seventy-two per cent believed that their condition had been correctly diagnosed 
and 78 per cent felt that correct medical treatment had been prescribed for them. 

Again when these reactions were analyzed by wards it was found that in some the 
patients generally felt that they were not receiving the attention they deserved. 

With regard to ward discipline, a sizable proportion of the men axpressed a desire to 
liave their ward quieter, yet did not wish to be transferred to another ward. This .attitude 
undoubtedly was influenced by the friendships which had developed among the patients 
in the various wards and a consequent reluctance to be separated from their companions. 

The problem of ward discipline was generally created by a small number of rec.alcitr.ant 
patients in the various wards. These sometimes influenced other patients to break 
hospital rules and to this extent aggravated the problem. 

CONCLUSIONS 

The experience described in tliis paper, while unique because of its setting in 
an Army Tuberculosis Hospital, is moreover suggestive of the vast amount of 
work which remains to be done mth the problem of education of the tuberculous 
patient, not alone with regards to the nature of the disease and its personal and 
public health implications, but also as it impinges upon his reintegration to liis 
community environment. Basic to tliis problem must be acceptance of the fact 
that motivation of the patient cannot be predicated entirely upon the supposition 
that he will react to a rational presentation of facts. Rather, he must be ap- 
proached through his interests in self-preservation. 
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Soldiers who develop tuberculosis are hospitalized and treated in an Army 
Hospital only until they can be transferred to a Veterans Administration Hos- 
pital or to an institution selected by the patient. For this reason and because 
the Veterans Admiaistration has the legal responsibility for the medical, economic 
and social rehabihtation of most of these soldiers, the usual pattern of tubercu- 
losis rehabilitation projects is not altogether applicable in the Army Tuberculosh- 
Hospital. Instead the emphasis must be upon orientation of the patient with 
the object being to impress upon him the necessity for remaining under med- 
ical care until he has received the maximum benefits of treatment. 

The data clearly reveal that much can be accomplished by a coordinated 
rehabilitation program. That the human material considered in this study is 
plastic is demonstrated by the preponderance of young men as well as by their 
educational attainments and their desire for vocational rehabilitation assistance. 

Further, the experience demonstrated that the effectiveness of a program of 
treatment is conditional upon availability of well-trained and e.xpericnced staff 
personnel operating as a team. 

Finally, it should be emphasized that with the Veterans Administration lies 
the ultimate responsibility for the formulation of a vigorous, integrated and 
purposeful rehabilitation program for tuberculous veterans. Without tlus, 
it is not unreasonable to anticipate again the obvious failures of the past two 
decades. 

SUM.MAnY 

Recognition of the problems and consequent attitudes of tuberculous patient's 
in an Army hospital led to the development of an orientation program designed 
to meet their needs for information about their di.'scase and for guidance in 
planning for the future. 

The program consisted of four phases: 

1: Patient attitude studies. 

2: Indoctrination of hospital stafT personnel. 

S: Orientation of patients. 

Experimental project. 

Analysis of the various data indicates that much can be done for the tubercu- 
lous soldier while he is in an Army hospital. He c.an be helped to understand 
the problems associated with his disca-'^c and his consequent responsibilities 

SU.M.UIIO 

El rcconocimicnto do los problemas que confrontan .a los tuberculoso.s cn un 
hospital militar y la consiguiente actitud tomnda por cllos condujo a la clnbora- 
cidn dc una ohm dc oricntacidn dcstinada a ntendera sus ncccsidadcsdcinforraa- 
ci6n relativa a su enfermedad y do oricntacidn cn sus planes para cl future. 

La obra comprendid cuntro fascs: 

1: E'tudio? dc l.a actitud dc los enfermoe. 

2: Adoclrinneidn del peironnl hospital.nrio. 

S: Orientacidn dc los rnfermo'^. 

Proyecto ccpcrimental. 
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El andlisis do los varios dates disponiblcs Indica quo cnbo haccr mucho on pro 
del sokiado tubcrculoso mientras sc halla on im hospital militar, pudiendo ayu- 
dfirsclc a comprender los probkmas rclacionndos con su enfermedad y las 
obligacioncs quo Ic corresponden. 
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TUBERCULOSIS AND PREGNANCY' 

EZRA BRIDGE 

It is not true that pregnancy in a majority of cases has a deleterious effect on 
tuberculosis, neither is it true that prospective mothers with tuberculosis shoxild 
be delivered by cesarean section, and it certainly is not true that all pregnancies 
complicated by tuberculosis should be terminated by therapeutic abortion. 

• Wliat is true about the influence of pregnancy on tuberculosis cannot be shown 
b 3 '^ combining statistics from different sources. In no branch of medicine is it 
possible to find so many diverse opinions, each one supported by charts, figures 
and percentages. One author will show that mothers vath tuberculosis live three 
times as long as unmarried w’omen with tuberculosis. Another will prove that 
pregnancy is a distinct danger to married tuberculous •women, and a thii'd inves- 
tigator will claim that-pregnancy has no effect one way or another on a woman’s 
tuberculosis. It wovild seem to be a case of “Pay your money and take your 
choice.” 

Allen K. I&ause in an editorial on pregnancy and tuberculosis in the American 
Re'view of Tuberculosis (1935, 81 , 254) puts it this way: “Whether the in- 
di'ddual inquiry approaches the problem biologically, statistically, clinically or, 
say, physiologically, it is at once apparent that, nith few exceptions, the usual 
and average study proceeds from fallacious premises, gratuitous assumptions, 
and almost complete lack of definition and limitation of terms; and that from so 
imstable a foundation it limps through a morass of slip-shod data and the crudest 
of handling of evidence to a palpably questionable conclusion.” 

It would seem the problem is too complicated for simple analysis. Perhaps 
it will always defy solution by figures and percentages. Maybe tuberculosis 
in pregnancy does not change the basic reaction pattern of women to pregnancy. 
Maybe women w^ho react badly to pregnancies react no differently if in addition 
thej’^ have tuberculosis; and, by the same token, maybe women who respond 
bloomingly to their pregnancies do the same if in addition they have tuberculosis. 

Studies designed to clarify the problem do not incriminate shop, factory or 
office. Dieting as a cause cannot be blamed (women rarely starve themselves in 
trying to keep slender). No case can be made against insufficient clothing. 
Over a hundred years ago in the period of numerous petticoats and voluminous 
overdresses, too little clothing was even then given as a cause of so much tuber- 
culosis. By comparison nowadays every woman should have the disease, and 
badly. Yet this is not so. Attempts to place the blame on smoking, late hours 
and strenuous sports have met Avithout success. Ea'^cu before women had the 
vote and before automobiles rushed hither and yon, the connection between 
tuberculosis and pregnancy Avas a problem. 

Other investigations show that early marriages Avith child-bearing are more 
of a risk for tuberculous women than later marriages; that those mothers who 

• From lols Sanatorium, Rochester, New York. 
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have their cliildren early in life have more tuberculosis than when the children 
come later; that mothers discovered to have tuberculosis during or after their 
pregnancy have a higher mortality than those who knew they had tuberculosis 
before they became pregnant and had adequate medical treatment. Finally, it 
may be stated that, if they are properly cared for, married women have no more 
trouble with their tuberculosis than do unmarried women. 

Girls undergo a greater physiological change in becoming adults than do boys. 
Psychically they have greater adjustments to make; emotionally they are under 
greater strain particularly in the early part of their adult life. This may have 
.some effect on the problem. 

Be that as it may, experience definitely incriminates poverty, overcrowding, 
substandard nutrition, and poor housing as causes of high tuberculosis rates in 
any age and either sex. 

That nature takes special care of tuberculous women during gestation has been 
observed for centuries. Authorities like Hippocrates, Sydenham and Rokitansky 
claimed that pregnancy was good for tuberculous women. This idea is not 
taught these days, yet all of us are impressed by the way nature seems to protect 
women during gestation. Many obstetricians state that a tuberculous woman 
rarely dies before delivery. 

Given coexisting tuberculosis and pregnancy, the attitudes of the prospective 
parent towards the coming child need not influence the physician to any great 
extent. Wliether a cliild is wanted or not is hardly the hnmediate concern of the 
physician. Most prospective mothers with tuberculosis fear that the ordeal 
will adversely affect their own disease, and that the infant will be bom with tuber- 
culosis. 

If the pregnancy is the third one, parents should be advised to have no more 
children no matter what is the condition of the mother’s tuberculosis. More 
than three pregnancies are not well borne even if the tuberculosis has been inac- 
tive for some time. Three are enough and more than three are too many. 

When pregnancy becomes a reality, the mother’s present and future health is 
of paramount importance, the father needs further educating regarding his wife’s 
disease, and the baby deserves special consideration . 

The baby ivill be bom free of tuberculosis "with a negative tuberculin reaction. 

It will have to be bottle fed, will be without its mother for at least six months and 
will be subject to tuberculosis infection and disease if the mother relaxes her 
pulmonary hy^ene. Otherwise its chances of becoming a healthy citizen are as 
good as that of any infant. 

The prospective father, who has aided and abetted his mate in her 
battle against her tuberculosis and is party of the first part, has to be advised 
about future pregnancies, instmcted regarding the infectiousness, the chronicity 
and the relapsing characteristic of tuberculosis. He must be made to realize 
that he faces a long period when he will have full responsibility for the health and 
care of the baby and the mother. 

The prospective mother may have minimal, moderately advanced or advanced 
tuberculosis. This tuberculosis may be active, inactive or the activity may be 
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undetermined. It may be retro^essive, slowly or rapidly progressive or sta- 
tionary, and it may be predominantly exudative, fibrotic or cavernous. The 
extent of the tuberculosis is not so important as the status of the disease process 
itself. Is it active or inactive? 

Ideally, the tuberculosis of a prospective mother should be arrested or inactive 
for at least two years. Until this is so she should be strongly advised against 
pregnancy. But activity itself in a tuberculous lesion is not suflBcient reason to 
interrupt a pregnancy already started. 

In general a tuberculous woman who is pregnant must have the direction and 
advice of a phthisiologist as well as an obstetrician. Her tuberculosis should 
be assiduously treated. She should have pneumothorax or phrenic interruption, 
if indicated, for lung relaxation. If artificial pneumothorax is indicated in the 
midst of a pregnancy, it should be induced; if it is being given, it should be con- 
tinued. Pleural adhesions should be severed, phrenic nerve should be inter- 
rupted — all if indicated. And there should be plenty of rest, but not necessarily 
at this stage in a sanatorium. The regimen outlined by the obstetrician should 
be rigidly adhered to. 

What to advise in a given case can best be presented by trimesters. If the 
■patient seeking advice is in the first trimester she should continue with it, if her 
tuberculosis is inactive. If active, she must be carefully watched and especially 
so if there are open cavities, recent changes in her chest roentgenograms, an in- 
crease in physical signs or loss of weight or strength. Tubercle bacilli in the 
sputum and high sedimentation rates should not prevent continuation of a preg- 
nancy. If the tuberculosis is rapidly progressive and the patient toxemic, in- 
terruption should be advised and the tuberculosis should have special care in a 
sanatorium. 

If seen for the first time in the second trimester (thirteenth to twenty-eighth 
week) vuth cavernous or progressive or advanced, active tuberculosis, the preg- 
nancy should not be interfered with; the tuberculosis should be forcibly treated. 
Rest should be provided, preferably in a sanatorium, artificial pneumothorax or 
, other surgery should be used if indicated and, if possible, other control measures 
adopted. 

If seen for the first time in the third trimester with advanced, active or pro- 
gressive or cavernous tuberculosis, the pregnancj' should be left alone, as induced 
labor sacrifices the fetus and does not benefit the mother. Here the tuberculosis 
needs much care and attention, including sanatorium treatment, pneumothorax if 
indicated, frequent X-ray examinations and close obstetrical supervision. If the 
tuberculosis becomes fulminating and the patient’s life or the viability' of the fetus 
is tlueatened, the pregnancy should be terminated by section. 

Cesarean section is rarel5’- indicated because of tuberculosis. The accepted 
indications, such as contracted pelvis, appty with equal force in instances where 
tuberculosis is present. Usually a multipara will need no help from sectioning; 
but a primipara in whom the head persists in riding high, and whom the obste- 
trician tliinks will have a difficult parturition, should liave the benefit of this 
surgical aid. Section is always indicated if the life of the infant is at stake. 
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Complications in the second and third trimesters, such as hemoptysis, and 
pleural effusion, do not indicate interruption. However, toxemia and fever of 
tuberculosis may occasionally have a disastrous effect on the pregnancy, thereby 
requiring interruption to save the infant. 

Gestation itself is not dangerous to tuberculous women but delh'cry, puer- 
perimn and lactation are. 

Birth is dangerous according to the amount of pain, mental and physical strain, 
and loss of blood. Birth should be under local and/or general anesthesia. 
Protracted dystocia must be avoided. 

General anesthesia may be used vith cpisiotomy. Ether should be avoided 
if possible; however, ether well administered for a short period is usuall}' well 
borne. Ether badly administered ma 5 ’^ cause .an irritative bronchitis. Tliere .are 
no contraindications to whatever analgesic or other drugs the obstetrician wishes 
to use, except heavy doses of morplunc and atropine. Caudal anesthesia may 
be used if desired. 

The puerperium (from end of labor to complete involution of uterus) is the 
dangerous period. Here the patient should be kept in bed, preferably in a sana- 
torium. After three weeks she may be allowed more exercise. She should have 
frequent chest films and special supennsion by a phthisiologist. She should not 
nurse the infant and should not take care of it for the first half-year. She should 
be constantly cautioned in pulmonarj’- hygiene. 

After-care in the months to come should be directed toward her tuberculosis. 
Rest, adequate diet, attention to complications; and frequent X-ray examinations 
are indicated. If asked for, advice on avoiding future pregnancies should be 
given. 

In considering sterilization, the wishes of the wife and husband should have 
weiglit. It should be advised after the tliird child. It may bo approved after 
the fii*st or second birth when the tuberculosis is advanced, progressive or cavern- 
ous. Therapeutic interruption in the first trimester because of the severe ful- 
minating character and the extent of the disease may be accompanied by steriliza- 
tion. It should be remembered that sterilization is not a cure-all and that the 
mental and physical after-effects are hard to take. 

A study of discharged women at lola Sanatorium between the ages of 5 and 40 
during the ten years f^qm 1930 to 1939 showed that 97 had 152 children. At the 
time of their pregn-^icy, 9 had primary tuberculosis, 31 minimal reinfection 
tuberculosis, 25 mod .lately advanced and 22 far advanced pulmonary tuberculo- 
sis; 10 had other forms of the disease, "inien delivered, 55 were active and 102 
inactive. 

A follow-up in 1945 showed that 10 of these 97 have active tuberculosis (7 at 
home and 3 in the Sanatorium) and 6 have died. These figures compare favor- 
ably vdth results in women who have never had cliildren. 

SUMMARY 

In this article an attempt has been made to show that tuberculous mothers 
may have children without much danger to themselves. Attitudes on therapou- 
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tic abortion, cesarean section and sterilization are outlined. Details regarding 
care during gestation, delivery and puerperium are given. 

shmario 

En este trabajo se ha tratado de demostrar que las madres tuberculosas pueden 
tener hijos sin mayor peligro para ellas. Bosqu^jase la actitud tomada acerca 
del aborto terapdutico, la cesdrea y la esterilizacidn. Tambidn se ofrecen 
pormenores acerca de la asistencia que debe suministarse durante la gestacibn, 
el parto y el puerperio. 



NOTICE 


Annual Meeting of the American Public Health Association,. ■ 
October 6 to 10, 1947 

The American Public Health Association announces its 75th annual meeting 
as taking place in Atlantic City, New Jersey, October 6 to 10, inclusive, 1947. 
Helping the Association to celebrate its 75th annual meeting will be the following 
organizations: 


American School Health Association 
Association of Maternal and Child Health Directors 
Association of Reserve Officers of the TJ. S. Public 
Health Service 

Association of State and Territorial Health Officers . 

Conference of Municipal Public Health Engineers 
Conference of Professors of Preventive Medicine 
Conference of State and Provincial Public Health 
Laboratory Directors 

Conference of State Directors of Health Education 
Conference of State Directors of Public Health Nursing 
Conference of State Sanitary Engineers 
National Committee of Health Council Executives 
Public Health Cancer Association 

Exhibits and the scientific program will point up progress in public health 
over a seventy-five-year span. 
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VETERANS HOSPITALS 

A Sarvcy That Brought Results , , . 

The New York Academy of Medicine Study of Veterans Hospitals for Tuberculosis 

E. H. L. COR^YI^•^ 

Copnizanf. of the fact that after World War I one out of .everj’- 42 veterans of 
the military scn-ice of the United States suffered from tuberculosis to a com- 
pensable or pensionable degree, and that the sei^’ice provided by the Veterans 
Administration Avas not very satisfactorj', the Committee on Public Health 
Relations of The New York Academy of Medicine, in cooperation Avith the New 
York Tuberculosis and Health Association, carried out in 1945, under the guid- 
ance of Dr. H. ^McLeod Riggins, a studj’ of the tuberculosis facilities of the Vet- 
erans Administration, Avith especial reference to those in NeAV York State. 

With the consent of General Frank T. Hines, then Administrator of Veter- 
ans’ Affairs, a searching suiwey of two hospitals — one at Sunmount and the 
other at Castle Point , Ncav York — A\-as made by Dr. David Reisner as the in- 
vestigator for the Committee. It Avas thought imperative to make such a study, 
in vicAv of the e,\pcctntion that large numbers of tuberculous A'cterans would be 
dischai^ed from the armed forces of World War II. Up to January, 1945, 13,000 
such veterans had been admitted to the Veterans Administration tuberculosis 
hospitals, of Avhich number 17 per cent Avere readmissions. At the time the 
study Avas started, betAveen 400 and 450 ncAv patients Averc being admitted each 
month to the Veterans Hospitals. 

It was also thought that the X-raying of the armed forces at the time of 
demobilization would add greatly' to this number, since it has been estimated 
^ that from 0.3 per cent to 0.5 per cent of the total demobilized personnel would be 
found to haA'c clinically significant lesions." jMoreover, premature return to 
• AYork on the part, of the veterans might result in relapses and add to the state 
demands on hospital facilities. It A\as estimated at the time that Ave might need 
to provide for about one-half a million neAv cases. 

The study dealt Avith the location of the hospitals planned, medical and surgical care, 
administrative personnel, orgimization of the medical staff, vocational rehabilitation, 
social service, follow-up of discharged A'eterans and the causes of dissatisfaction among 
the patients. In addition to the intensive study of the two hospitals in New York State, 
the Committee had the advice and guidance of the following men among others who ap- 
peared at their weekly^ meetings: Dr. James Alexander Miller, Consulting Physician on 
Tuberculosis, Bellevue Hospital; Dr. J. Burns Amberson, Physician in Chief, Tubercu- 
losis Division, Bellevue Hospital; Dr. Kendall Emerson, Managing Director, National 
Tuberculosis Association; Dr. EdAA'ard S. Godfrey', Commissioner of Health for New 
York State; Dr. Robert E. Plunkett, General Superintendent of Tuberculosis Hospitals, 

> Executive Secretar 3 ', Committee on Public Health Relations, The New York Academj' 
of Medicine, 2 East 103rd Street, New York 29, New York. 

" Scattered figures, now available, would indicate that this estimate was too high and 
that the actual prevalence of active pulmon.arj' tuberculosis in discharged soldiers is prob- 
ably less than one in a thousand. [Editor] 
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New York State Department of Health; Dr. Herbert R. Edwards, Ctiief, Di\'ision of 
Tuberculosis, New York City Department of Health; Dr, Herman E. Hilleboe, then Chief, 
Tuberculosis Dmsion, U. S. Public Health Service; Colonel Roy A. Wolford, Assistant 
Medical Director in Charge of Tuberculosis, Veterans Administration; Dr. C. W. Lester, 
Consulting Thoracic Surgeon, Veterans Administration Hospital, Castle Point, New 
York; Mr. Godias J. Drolet, Statistician, New York Tuberculosis and Health Association; 
and Mr. Homer Folks, Secretarj’, State Charities Aid Association. 

The study revealed numerous inadequacies as regards service, administration 
and approach. 

In \dew of a change in the Veterans Administration at the time when the report 
was completed, it was thought best to withhold publication temporarily. It 
was, however, submitted to General Bradley and General Hawley. Although 
many changes recommended in the report have been made r^dth a thoroughness 
and rapidity which a year and a half ago would have seemed utopian, it may be 
of value to record the recommendations made by the Committee in July, 1945. 

RECOMMEND.\TrOXS 

Rccommendaiions with regard to social policy concerning the patient: The Joint 
Committee of the Committee on Public Health Relations of The New York 
Academy of Medicine and the New York Tuberculosis and Health Association 
recommended: 

(1) That through a concerted effort on the part of the I'eterans Adminis- 
tration, as well as the medical, nursing, social service, and rehabilitation 
staffs of the local hospital, the veteran and his family be educated as to 
the values to be gained by him and his family if he remains in the hospital 
until he is medically discharged. This is particularly important because 
a large proportion of the young veterans are in the early stage of the 
disease when the prospect for cure is best. 

(2) That the Administration make an effort to place the tuberculous veteran 
in a hospital nearest his home which provides adequate care for his 
particular condition. Such a plan has the obvious advantage of treating 
the disabled veteran near his family and where he can keep in touch with 
his civilian interests. 

(S) That veterans of World War I and World War II be properly segregated. 

(.f) That, in view of the fact that the question of disabilit}" compensation 
permeates the entire problem of management of the tuberculous from 
both the rehabilitation and public health points of view, effort be made 
to remedy the situation. Possibly the law should be amended to de- 
crease the grants for home care of veterans with communicable tubercu- 
losis who refuse hospitalization in either a Veterans Administration 
facility or in a suitable hospital under other auspices. 

Recommendations reith regard to facilities: Since the number, standards and 
practices of present Veterans Administration facilities are inadequate and ad- 
ditional promsion for the World War II veteran is required, the Committee 
recommended; 
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(/) That the now (iiherculous vcloran be placed in a state or local sanatorium 
of rccognir.cd standing nearest his home at government exi^ense. 

(2) That , if this plan is not feasible in all instances, now facilities be provided 
in suitable locations near centres of medical activity where affiliation, 
consultation and exchange of training personnel can easily be arranged. 

(S) That the existing Veterans Administration tuberculosis facilities be com- 
pletely reorganized along recognized patterns of effective serv’ice. 
Rccom7}inidalio7is iriilt regard lo medical staff: 

{!) That the medical personnel of the Veterans .'Vdministration tuberculosis 
facilities be set up on a coips basis, similar to that of the United States 
Public Health Service, and that the clinical work of the medical staff be 
separated from eompensation and pension work and related problems, 
the latter to be taken care of by nonmedical personnel. 

(2) That the requirements and provisions for appointments, salary, tenure 
of office, promotion and retirement of the medical staff, be taken out of 
civil service and placed under a system similar to that of the United 
States Public Health Service. 

(S) That, if it is not possible to inaugurate the corps plan, the medical per- 
^ sonncl be organized under a Chief Medical Officer of eminence and of 
proved administrative ability who shall rank as an associate administra- 
tor and report only to the Administrator; and that the Chief Medical 
Officer be in full charge of all medical and professional services, and also 
be rc.sponsiblc for the medical policies of the .Administrator. 

(-0 That the Veterans Administration set up an active medical advisory 
board of civilian physicians to advise the national Veterans .Administra- 
tion. 

(5) That inducements to take up the medical work in the Veterans Hospitals 
be based on such considerations as opportunities for (c) professional 
achievement, (b) ad^•anceracnt on clinical grounds and (c) research work. 
The promotion and compensation of medical personnel should not depend 
entirely upon seniority, age or office-title. Full consideration should be 
given to ability, achievement and initiative. In this connection the 
Committee would further recommend : 

(6) That, after competent medical leadership has been established in the 
Veterans Hospitals and after these hospitals have been approved b 3 ' the 
appropriate national bodies, a proper number of residencies be created in 
each facilitj'. 

(7) That there bo established in the A'eterans Administration a definite and 
generous policy of graduate education under which medical officers would 
be given fellowships (including tuition and regular salary) for specialized 
instruction; and that this polic\' include aid and encouragement of the 
medical officer in qualiMng under the specialty boards. The institution 
of such a policy would result in great and lasting benefits to the Veterans 
sendee. 

(8) That each hospital have on its staff a full-time pathologist, a roentgenolo- 
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gist and an adequately trained bronclioscopist who may be a member 
cither of the medical or of the surgical staff. 

(9) Tliat the entire medical staff be reorganized so that the clinical director 
can carry out the recognized duties of this office and not be burdened by 
quasi-medical work; that the remaining members of the staff assume 
their duties and responsibilities in accordance with their titles; and 
that the paper work of the medical staff be assumed bj^ a well-trained 
administrative staff. 

(1 0) That the differentiation of duties of the members of the staff not be carried 
to the e.vtent that only one of the staff is responsible for the pneumothorax 
work. It should be part of the work of evcr>' ward phj’sician. 

UJ) That New York State have at least one adequate thoracic surgical centre 
in one of the Veterans facilities where patients from other hospitals may 
be transferred for major smgery. The Committee believes that in the 
next ten years the surgical treatment will be further emphasized but that 
only one centre should be organized now. The centre should have a 
competent full-time surgical staff with well trained assistants and an 
outstanding civilian medical consultant. It would be desirable if the 
thoracic surgeon were certified by the American Board of Surgery. 

(JS) That clinical records of all veterans be made available according to a 
district or a state plan. 

(JS) That outpatient departments be established by the Veterans Adminis- 
tration in cooperation with local health departments and local tubercu- 
losis hospitals in the various parts of the countrj’ for the purpose of 
follow-up work and supervdsion of veterans, with particular attention to 
those who still have the disease in a communicable stage. 

(14) That vocational, recreational and rehabilitative ser^-ices be instituted in 
aU Veterans facilities. 

(16) That a comprehensive plan for medical social service be organized to 
humanize the institutions and to effect friendly relations between the 
hospital and the patient and the patient’s famil 3 ^ 

(16) That the work of the social service of the local hospital be integrated with 
the general organization of the Veterans Administration, whereby all the 
local welfare and health agencies, including the local Red Cross and local 
unit of the Veterans Administration, xmght work to a common end. 

(17) That, in relation to veterans who constitute a public health menace 
because of tuberculosis, the public health authorities apply the same 
educational and police powers that are exercised to encourage or enforce 
hospitalization of others in the community, similarly affected. 

The membership of the Joint Committee consisted of; Drs. H. McLeod Riggins, 
Chairman; Albert C. Herring; Chas. Gordon Heyd; Harrj’ S. Mustard; Ma-\ Pinner; 
Grant Thorbum; and E. H. L. Corwin, Secretary. 



TUBERCULOSIS IN DISCHARGED SOLDIERS 
WILLIAM PORTER SWISHER* 

An evaluation of the results of the first great mass X-ray survey of men in- 
ducted into the Army is now possible, since we are now in the process of reex- 
amimng them prior to their return to civilian life- In a large percentage of cases 
the induction film has been available for comparison with the film taken at 
separation. Available statistics on the discharge rate of soldiers throughout the 
war because of tuberculosis are known. From review of these findings we can 
evaluate the success of the program, determine the sources of error and perhaps 
suggest ways of diminishing them, and stud}’’ the effect of this program on the 
future public health aspects of the disease. 

Each soldier at the time of discharge is given a complete physical examination 
and an X-ray examination of the chest. If there is any questionable sliadow on 
the film, it is repeated and the soldier is sent to the hospital for study. 

From the time the separation center started until March 15, 1946, 196,000 
soldiers w'ere examined at Separation Center Number 33, Camp McCoy, Wis- 
consin. Of this number, 226, or 1.15 per thousand, were sent to the hospital for 
further study in regard to tuberculosis. No disease w’as found in 24 and in 20 
a diagnosis of arrested tuberculosis was made; 175, or 0.88 per thousand, were 
diagnosed as having active tuberculosis. Rates were somewhat higher than 
seen in other separation centers in the Sixth Service Command. However, 
these low figures are in contrast to the 3 to 15 per thousand as found in the same 
age group on induction (2, 8, 11, 22) and the 6 per thousand found in civilian 
industrial surveys (7, 19). This indicates that there is considerably less tuber- 
culosis in the Army than in the rest of the population. It is also an index of the 
success of the program for screening at induction by the use of chest films. 

The records of the first 157 consecutive cases of tuberculosis admitted to the 
hospital were studied (see table 1). It was found that 73 pwr cent gave no 
evidence of tuberculosis on physical examination. Bobrowitz (1) in a similar 
survey foimd a percentage of 71 and Morse (11) in a survey of minimal tuber- 
culosis found that 86 per cent showed no physical signs. Until 1940 a history 
and physical examination was the method generally used for screening out 
active tuberculosis. 

Further study of these cases revealed that 47 per cent had minimal tubercu- 
losis, 40 per cent were moderately advanced and 7 per cent were far advanced; 
6 per cent were not classified; 10 of the far advanced cases had more than one 
lobe involved, including one patient -with miliaiy tuberculosis. All patients 
with far advanced lesions had elevated sedimentation rates and afternoon tem- 
peratures above 99°F. 

There were 62 patients with moderately advanced tuberculosis. If routine 
X-ray examination of the chest had been omitted 64 per cent of these moderately 
advanced cases w'ould have been missed. Of the 74 minimal cases, 52, or 70 
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per cent, had neither physical findings nor a pertinent historj^, further emphasiz- 
ing the importance of the routine X-ray films in finding minimal tuberculosis. 

The location of the lesion, as shown in the flat film, was studied (see table 2). 
In the minimal cases the lesion was found in the same proportion in either lung. 
In the moderately advanced cases it was most frequentlj' seen in the right upper 
lung field and the second most frequent location was the upper left lung field. 
The higher incidence of disease in the right upper lung field in this small series 
of moderatel}’ advanced cases is in keeping with the observations of others in 
larger series (18). 


TABLE 1 


Percentage of patients without symptoms or physical findings 




ilODEELATELY 

ADVANCED 

FAR 1 

AUVASCED ! 

NOT 

ciAssrriED 

TOTAL 

Without symptoms 

S7 i 

SO 

46 

so 

80 

Without physical findings 

•so 

76 

2S 

60 

73 

Without symptoms or physical 
findings 

70 

64 

0 

i 50 

5S 


TABLE 2 

Portion of lung field involved in minimal and moderately advanced cases 


SHCHT LtING riELD 

LETT IPKO TIXLP 

i 

i 

Upper Third : 

1 

Middle 

Third 

I-owcT Third 

Upper Third 

Jiiddle 

i^ird 

Lower Third 

Minimal 1 

30 


0 

29 

25 

6 

0 

1 0 

Moderately advanced. . | 

32 

5 

0 

0 


Gastric washings were used if the patients could not readily raise sputum. 
Smears of the concentrates of these washings were examined daily on twelve 
consecutive mornings. While this may not have been the ideal method and the 
possibility of some false positive findings existed, facilities for injecting such a 
large nu m ber of guinea pigs were not available. Cultures were made in most 
instances if acid-fast bacilli were seen on smears. The laboratorj’' workers were 
diligent and interested in the problem and contributed greatly to the success of 
tills method of demonstrating acid-fast bacilli. If the process had been stopped 
after the third examination, 56 per cent of the cases would have been missed 
(see graph 1). When we study only the minimal cases, 32 per cent had positive 
smears during the first three examinations and 68 per cent would have been 
missed if twelve daily gastric washings had not been examined. More positive 
cases would have been discovered had animal inoculation been used in addition 
to examining the smear (4, 12, 15). 
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the separation center opened, we had a number of patients in whom we 
could not demonstrate acid-fast bacilli in the gastric washing in spite of unequiv- 
ocal X-ray evidence of pulmonary disease. This was due to some errors in the 
concentration teclmique which were eliminated in October, 1945. 

There was no correlation between the character of the density as shovm on 
X-ray films, the number of times gastric washings were examined before acid- 
fast bacilli were found, the sedimentation rate rise or the elevation of afternoon 
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temperature. This correlation was sought in an attempt to arrive at some means 
of determining activit}’’ with greater ease. 

Induction films were available on 62 of the patients with proved active tuber- 
culosis. Twenty-nine, or approximately one-hah of these films, showed tuber- 
culosis lesions which could be seen without difficulty. Another 12 had changes 
which were equivocal due either to the film technique or the nature of the lesion. 
Captain Stearns found that 66 out of 100 soldiers hospitalized because of tuber- 
culosis had shadows on their induction films that should have been investigated 
at that time (5). It is unwise to assume from these small surveys that if every 
induction film had been read accurately our tuberculosis rate at separation cen- 
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ters would have been cut in half. On the other hand, the problem of the 
"missed” case on induction has been a source of concern for some time. Long 
and Steams (9), in reviewing induction films, found an average of 6 cases of 
tuberculosis per ten thousand films studied. They listed as causes for these 
errors: unskilled roentgenologists, the obscuring of mmimal lesions b}'^ bony struc- 
tures, clerical errors and the monotony and fatigue caused by this type of 
work. Attempts were made to improve the roentgenological survey and to elim- 
inate the source of error. As any procedure is only as good as the men who do 
the work, it seems to be a logical starting point. Extremely rapid expansion of 
the Army found it with an insuflacient number of adequately trained men to read 
the films in the early days of the war. However, since many of our cases had 
rather obvious lesions on induction, the factor of fatigue must be considered. 
For example, laboratory workers in studying smears for acid-fast bacilli have 
been known to finish their work quickly finding all smears negative, but when a 
positive smear is found this stimulates interest and the technicians spend more 
time studying the slides resulting in more positive smears. It is the spark of in- 
terest that results in efficient work. The roentgenologist must be imbued 
vdth the importance and significance of his work in any mass studies in order to 
minimize errors. 

Roentgenological techniques also have been stressed in the literature and 
their importance cannot be overemphasized. Better visualization of the lung 
fields leads to less fatigue to the interpreter and better end-results. The stereo- 
scopic view plus the e.xamination of each film separately should give optimum 
results (15). The 4x5" film, according to those who have studied comparative 
methods, results in a minimum of expense and a minimum of lesions missed 
because of the technique (6, 10, 13, 22). In our axperience the induction films 
that were full-sized had as liigh a percentage of missed lesions as the smaller 
ones, showing that the “fatigue” element was the important factor. 

Perhaps by choosing the proper type of roentgenologist for this work we can 
pick one who likes routine and has a definite feeling of satisfaction for exacting 
detail. In order to select men who have exceptional capacit 3 ’^ for reading 
many films for prolonged periods of time, some test may be devised. One 
rather simple test to determine a man’s aptitude would be occasionally to insert 
a certain known number of positive chest films in the daily routine. This would, 
after standardization, give any^ film reader his percentage error. It could be 
repeated from time to time as a check on the individual. In a short time there 
would be a large group of radiologists who could read a large number of X-ray 
films daily and the percentage of errors could be kept at a definite known level at 
all times. 

Another suggestion to add to the preventative measures taken bj* the United 
States Ann}^ would be a method of "follow-up” in indicated cases. It is generally 
believed that persons with preexisting arrested or healed tuberculosis are more 
susceptible to reactivation of the disease under stress, especialbr in the younger 
age group. Such persons would do well to have a chest film eveiy tluree to six 
months, depending on their condition. Others who need closer supervision are 
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those who give a history of tuberculosis in the family, the case with pleurisy 
with effusion of unknown etiology, the patient with spontaneous pneumothorax 
and perhaps even the person with a negative tuberculin test (4, 20). A tuber- 
culosis register could be instituted similar to the syphilis register in the soldier’s 
service record. In this way the suspect would get a chest film at needed in- 
tervals. This would provide as effective a follow-up on tuberculosis suspects as 
it does in the syphilitic. 

A central committee of qualified men would provide a standard interpretation 
of the films and a central clearing house for the films which would be readily 
available if the individual’s progress indicated the need for further study in a 
general hospital. 

The routine use of the chest X-ray film in the Army has been one of the 
greatest contributions to case-finding and treatment of tuberculosis in recent 
years and a tremendously effective public health measure. It is perhaps the 
forerunner of an era when everyone wiU have a periodic chest film, just as 
to-day many have periodic urinalysis and serological tests. By these means 
pulmouary tuberculosis will be found in the minimal stage and clinics, hospitals 
and sanatoria will be treating mainly minimal cases with resulting shorter 
periods of hospitalization and better prognosis (17, 20). 

SUMMARY 

A study of tuberculosis patients, as revealed by the Camp McCoy Wisconsin 
Separation Center Number 33, revealed that, in 196,000 soldiers, active tuber- 
culosis was found in 0.88 per thousand; 62 per cent of these had neither a history 
of sjmptoms nor signs on physical examination that would have led to the 
diagnosis; 47 per cent had minimal tuberculosis; 40 per cent were moderately 
advanced; 7 per cent were far advanced and 6 per cent were not classified. 
The lesion was usually located in the upper third of the lung fields and lesions 
in the right upper lung field were more frequent than in the left upper lung field. 

The value of repeated examinations of the gastric washLugs for acid-fast 
bacilli was evident; only 44 per cent of the cases had positive smears on the 
first three examinations. 

Approximately one-half of the induction films available of these patients 
showed tuberculous lesions. These errors in reading induction films are dis- 
cussed and a method of keeping them at a minimiun is presented. 

A method of closer follow-up is suggested by which arested and suspicious 
cases would get interval chest films. The universal use of X-ray examination 
as a method for screening out tuberculosis opens the possibility for the elimination 
of the disease. 


STTMARIO 

Tuberculosis en Los Idcenciados del Ejerciio 

A la luz de los dates del centre de Separaci6n No. 33 en el Campamento 
McCoy de Wisconsin, de 196,000 soldados separados del Ejercito de E. U. A., 0.88 
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por cicnto rcvelaron tuberculosis activn; cn G2 por ciento de cllos no haWa an- 
tcccdcntcs de sinlomas o sipnos descubiertos por cl examcn fisico que hubieran 
oricnlado cl diagndslico; 47 por ciento tenian tuberculosis minima; 40 por cicnto 
modcradamente avanzada; 7 por cicnto muy avanzada; y 6 por ciento no fueron 
clasificados. Por lo general la Icsidn sc liallaba en cl tercio superior de los campos 
pulmonares, siendo mils frccucntcs on cl lado dcrccho que cn cl izquierdo. 

Resultd manificslo el valor de los cx/lmcnes repetidos de los lavados gdstricos 
en busca de baeilos licidorrcsistcntcs; s61o 44 por cicnto do los casos mostraron 
frotes positives en los primeros tres cxdmcncs. 

Aproxiraadamente la mil ad do las peliculas de entrada que habfa para estos 
enferraos revclaban Icsioncs tubcrculosas. Disciitcnse estos errores cn la lectura 
de las peliculas do ingreso, ol'recidndosc un mdtodo para reducirlos al mlnimo. 

Propdnesc un metodo para obscn*aci6n subsccucntc mds detenida, con cl cual 
se harlan pcriddicamcnto pcHculns tordcicas cn los casos cstacionados y sospe- 
chosos. El emplco universal dc los oxdmcnes roentgenologicos para despistar la 
tuberculosis entreabre la posibilidad dc eliminar la enfermedad. 
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THE QUANTITATIVE TUBERCULIN TEST^-* 

Its Significance In the Diagnosis of Tuberculosis 
C. EUGENE WOODRUFF 

Recent developments in the nntitubcrculosis compaign have considerably 
increased the burden of the sanatorium laboratory. Fifteen years ago, for 
example, nearly all of the patients admitted to Maybury Sanatorium were either 
referred by another hospital or by some physician to whom the patient had gone 
because of sjTnptoms. By way of contrast, the present day roster of admissions 
shows occasional patients picked up by a preemployment X-ray examination or 
in some group survey and sent to the Sanatorium solely because of a suspicious 
shadow in the X-ray film. Under such conditions, with an increased proportion 
of patients hospitalized because of X-ray findings alone instead of X-ray findinp 
plus symptoms, there is a disproportionate increase in the number of cases of 
sarcoidosis, bronchiectasis, atypical pneumonia and lung abscess which, so to 
speak, have been filtered out by the X-ray screen. It is the responsibility of the 
laboratory to pass final judgment regarding the correctness of the diagnosis in 
each such case. It is because of the weight of this responsibility that the present 
plea is made for a more effective use of that old tool, the tuberculin test. 

During the past five years, 3,381 patients, either newly admitted or re- 
admitted to the Wm. Maybury Sanatorium, have been tested with tuberculin. 
These patients varied in .age from 13 to SO years. The tests were given intra- 
cutaneously, using 0.1 ml. of a 1:10,000 dilution of OT (0.01 mg.). They were 
given routinely by the teclmologist, after she had taken the patient’s blood count. 
The same lot of OT, diluted as needed, was used throughout the study. Old 
Tuberculin® was employed rather than tuberculin PPD, first bec.ause it was more 
readily available and second in order that the results of this stud}-- might be more 
closely comparable with those of other studies in this area. 

Reactions were read at the end of forty-eight hours; an area of induration 
or edema 6 mm. or more in diameter was considered a positive reaction. Pa- 
tients negative to the first dilution were tested with 1 : 1000 OT and, if stiff nega- 
tive, were retested at forty-eight-hour intervals thereafter with tuberculin ten 
times as concentrated. The final dilution used was 1 : 10 OT (10 mg.). In subse- 
quent portions of the paper those patients who failed to react to the 1 : 10 dilution 
of tuberculin are referred to as anergic patients. 

There was some variation in procedure with regard to the tuberculin tests 
over the five-year period. During the earlier years an interval of a few days to 
as much as two weeks elapsed after the first tuberculin test before the negative 
reactors were tested Avith more concentrated tuberculin. During the past year, 

I Presented in part before the meeting of the Michigan Trudeau Society, Detroit, 
Michigan, November 7, 1946. 

= From the Wm. H. Maybury Sanatorium (Detroit Municipal Tuberculosis Sanatorium), 
Northville, Michigan. 

* Furnished by Parke, Davis and Company, Detroit, Michigan. 
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on the other hand, the repeated tuberculin tests have been run immediately, in 
most cases, after the preceding test was read as negative. 

Distribution of the total number of patients according to sensitivity to tuber- 
culin is shown in table 1. 

In a large series of patients, then, who are hospitalized either because of 
proved tuberculosis or because of X-ray findings suggestive of tuberculosis one 
may expect to find well over 90 per cent showing a positive reaction to either the 
1 : 10,000 or the 1 : 1000 dilution of OT. If the tests are continued, one will find 
a small number of patients who fail to react to even the 1 : 10 dilution of tuber- 
culin. In the present study that munber was 43, or 1.3 per cent. Thisnmnber 
compares with 2.3 per cent found negative to the 1:10 dilution of tuberculin by 
Musacchio (1) when he tested 1,000 patients at the Herman Kiefer Hospital in 
Detroit. The reason for this discrepancy is to be found in the 90 patients fisted 
in table 1 as negative to 1 : 10,000 OT. Most of these 90 patients were accumulat- 


TABLE 1 

Distribuiion of patients according to tuberctiUn sensitivity 



1 

1 

OBS£SVi:i> 

ADJUSTED 

PoRitivfi l:10j000 

2,699 

452 

fcT cent 

79.8 

per cent 

79.8 

Pnsitivfi l:ljO(X) 

13.4 

14.0 

PnRit.ivp 1:100 

55 

1.6 

1.8 


90 

2.7 

’N'pfrafivfi 1:100 

42 

1.2 

1.5 


43 

1.3 

2.9 


Trttfll 

3,381 

100.0 

100.0 



ed during the first three or four years of the present study when there was 
considerable delay before the tests with more concentrated tuberculin were 
given. Undoubtedly, many of the 90 would have been found negative to the 
1:10 dilution of tuberculin had their tests been run more expeditiously, for 
among the group were 56 patients who died before they had received any test 
other than the initial one. 

During the past year, as already mentioned, the tests ■with more concentrated 
tuberculin have been ^ven immediately, in most cases, after the preceding test 
was read as negative. Among the 758 patients tested in this manner, 22, or 
2.9 per cent, have been found who failed to react to 1:10 OT. Considering 
these facts a reallocation of the patients fisted merely as “negative to 1 : 10,000” 
would bring the total number of patients negative to 1 ; 10 OT at least to the 
2.3 per centfound by Musacchio, more probably to around 3 per cent of the total. 
In the column labelled "Adjusted Per Cent” such a reallocation has been 
attempted on the basis of our experience ■with the 758 patients. 

The 43 anergic patients of the present study are classified according to diag- 
nosis in table 2. Note that the fatality was 100 per cent among the 15 patients 
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■who had pulmonarj’ tuberculosis. All 15 were critically ill -VN-hen admitted to the 
Sanatorium; all were dead in less than six weeks after their admission. 

There were no other fatalities in the anergic group. The patient with Fried- 
lander’s pneumonia, though critically ill on admission, has improved, and should 
be ready for discharge soon. The patient with Pott’s disease should also be 
ready for an earlj' discharge. All of the remaining 26 patients have been dis- 
charged. Twenty-three wore considered nontuberculous, or at least ■without 
active tuberculosis. Three of the patients with tracheobronchial l 3 Tnphadenitis 
developed positive reactions to the 1:1000 dilution of tuberculin in less than 
three months after their admission to the Sanatorium. One can only speculate 
as to whether these 3 had primaiy infections when admitted, and had not j-et 
become allergic, or whether thej" picked up primarj' infections while in the San- 

TABLE 2 


Anergic palicnis classified according io diagnosis 


Dt\CVOSlS 

STVTlEk or CASES 

v^.tst'in coMDtnos’ 

Tola! 

Acutely 
lU on 
admission 

Bead 

D!s- 

chirged 

Active 

Pulmonary tuberculosis . 

15 
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Tracheobronchial lymphadenitis 






Atypical pneumonia 






Sarcoidosis . 






Bronchiectasis . . 





■I 

Pulmonary fibrosis . . . , 





■■ 

Pott’s disease . . 




0 


Friedlander’s pneumonia 

1 



0 

1 

Total .... 

43 

16 

15 

26 
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atorium. The patient with Friedlander’s pneumonia became allergic with the 
improvement in his condition. The patient with Pott’s disease also developed 
allergy mthin three months of liis hospital admission. 

Tubercle bacilli were found in the sputum of all 15 of the anergic patients who 
had pulmonary tuberculosis. In 13 instances the bacilli were present in large 
numbers in direct smears of the sputum. The other 2 patients, who had miliarj’’ 
disease, showed tubercle bacilli only when the sputum was cultured. Also, 
the patient "with Friedlander’s bacillus infection had a positive sputiun culture 
on admission. Since then, ■with the improvement in his condition, he has had 2 
negative sputum cultures and a guinea pig inoculation which proved to be 
negative. Tubercle bacilli were not recovered from any of the remaining 
anergic patients, in spite of a total of 171 examinations of sputimr smears, 39 
sputum cultures and 7 cultures of gastric washings. 

VALUE OF THE TXJBERCTTLIN TEST 

A tuberculin survey made in Detroit in 1937 and 1938 (2), inx'oh'ing more 
than 100,000 tuberculin tests, revealed 31,592 reactors, but clinical tuberculosis 
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was found in only about 2 per cent of these reactors. Similar results have been 
obtained in many other American studies, including those in Minneapolis (3). 
Since the tuberculin test reveals such a small number of cases of clinical tuber- 
culosis it is rarely used at present as the primary agent in a case-finding survey. 
However, this fact does not in the least minimize the importance of testing vdth 
tuberculin those persons who have been found by the X-ray examination to 
have suspicious pulmonary shadows. In this group the tuberculin test is of the 
greatest value as corroborative evidence for or against the diagnosis of tubercu- 
losis. It is of particular importance in those patients who fail to show tubercle 
bacilli in smears of the sputum, for the results of the tuberculin test are available 
long before any answer can be expected from cultures of sputum or gastric 
contents. 

In the present study, 93.2 per cent of the newly admitted patients were ob- 
served to react to either the 1:10,000 or the 1:1,000 dilution of tuberculin. 
If one considered only cases of minimal disease, where the diagnostic problem 
is frequently most difficult, the percentage of positive reactors would be well 
over 95. 

The tuberculin testing of patients cannot be considered complete unless those 
who fail to react to the initial dose are tested with successively stronger concen- 
trations of OT to determine quantitatively their level of tuberculin sensitivity. 
If, finally, a patient fails to react to the 1:10 dilution of tuberculin, certain 
mles are helpful in makmg a diagnosis. As was stated some years ago by 
Douglas (2) “. . . there is little evidence to indicate that persons with really 
active tuberculous disease of either primaiy- or reinfection tjT)e fail to react to 
tuberculin, except in well kno^\m circumstances, such as during certain acute 
communicable diseases, terminal stages of or veiy acute forms of tuberculosis 
itself, the later weeks of pregnancy and following certain severe surgical opera- 
tions. ...” Paraphrasing this statement for the present study one may say 
that the person in good general condition, who has a lesion suggestive of pul- 
monary tuberculosis, should also show a positive reaction to 1 : 10,000 or 1 : 1,000 
OT before the diagnosis is confirmed. Further, one may say that a patient 
anergic to tuberculin, who is not acutely ill, almost certainly does not have 
clinical tuberculosis. 

The anergic patient ndth active pulmonaiy tuberculosis is always close to 
death, as was evidenced by the 100 per cent fatality of such patients in the present 
series. In a small series of 54 tuberculous patients (4) whose sensitmty level 
was determined shortly before death, 14, or 26 per cent, were found to be anergic. 

If the anergic tuberculous patient is producing sputum the diagnosis should 
be made eas}" by the finding of great numbers of tubercle bacilli. A reason for 
the large numbers of tubercle bacilli in the sputum of the anergic patient has 
been suggested by Brosius (5) who found that tubercle bacilli grow not only 
in pulmonaiy ca\dties but throughout the lung tissues of the anergic patient. 
Bogen and Bennett (6) showed that the fatality rate is much Ixigher in patients 
with numerous tubercle bacilli in the sputum than in those who are excreting 
ver 3 ‘ few tubercle bacilli. Finally, the careful study of Furcolow and coworkers 
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(7) has indicated the higher fatality rate among tuberculous patients with a low 
level of sensitivity to tuberculin. 

The quantitative tuberculin tests have not only aided in solving occasional 
bizarre diagnostic problems, but have made possible the detection of those rare 
errors which may creep into the reports of even the best ordered laboratory. 
For example, a positive sputum culture was reported in the case of a healthy 
anergic person. Because this patient was aner^c the culture was checked 
immediately by animal inoculation; no disease resulted in the guinea pig. This 
is but one of several instances in which costly errors have been avoided or 
corrected because of the tuberculin test. The knowledge that tubercle bacilli 
are not found in the sputum of an anergic patient unless he is critically ill gives 
an effective check on the most important of all ’laboratory reports — ^that re- 
garding the sputum. 


nisctrssioN 

A recent editorial in Public Health Reports (S) emphasized the need for 
checking X-ray findings with the tuberculin test before a definite diagnosis of 
tuberculosis is made. With this we can agree whole-heartedly. In the hospi- 
talized patient with minimal or moderately advanced disease, who does not 
appear critically iU, the finding of either a positive tuberculin reaction or of 
tubercle bacilli in the sputiun or gastric washings should be considered imperative 
before tuberculosis is diagnosed. 

Wliile agreeing to this extent with the editorial (S) one must take exception 
to the statement, “In the presence of a negative tuberculin test other reasons 
than tuberculosis must be found for suspicious shadows, even though their 
location or conformation be characteristic.” This statement ignores the group 
of tuberculous patients who are anergic because of their extensive disease. 
Though small, this group is important, since it contains the patients most likely 
to be excreting large numbers of tubercle bacilli in the sputum. 

From the experience gathered during the past five years the CUnical Staff of 
the Maybury Sanatorium is convinced of the diagnostic value of the quantitative 
tubercuhn test. We believe that a tuberculin test should be given routinely to 
every patient -when he is first admitted to the Sanatorium. Only in that way 
will the results be available at the time they are most needed — when initial 
therapeutic measures are being considered. 

If the patient fails to react to the 1:10,000 dilution of tuberculin he should 
receive successively stronger concentrations to determine as accurately as 
possible his level of tuberculin sensitivity. If he proves to be anergic to tuber- 
culin, the diagnosis is simplified by the use of two rules which have proved tnie 
without exception in our experience: (I) the anergic tuberculous patient is 
much more likely to have large numbers of tubercle bacilli in his sputum than 
is the highly allergic patient; (S) the anergic patient with active pulmonary 
tuberculosis is alwaj’^s acutely ill. A corollary of this last rule is tliat tubercle 
bacilli are never found in the sputum of an anergic patient unless he is acutely ill- 

The above two rules and their corollary enable one to approach the differential 
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diagnosis of the anergic patient with confidence. In fact such a diagnosis 
can usually be made by merely answering the question, “Is the patient critically 
ill, or is he not?” While anergic patients with pneumococcus pneumonia 
may be very ill, diagnostic problems of this type rarely reach the tuberculosis 
sanatorium, being excluded by the characteristic X-ray picture and the other 
signs and symptoms. The highly allergic tuberculous patient may or may not 
appear iU; the anergic tuberculous patient is always very ill. 

A brief experience with the carefuUy executed and properly interpreted 
quantitative tuberculin test uill convince one that it is a most useful tool for 
the differential diagnosis of pulmonary lesions. 

SUMMARY 

1. The patient in relatively good general condition who is suspected of having 
tuberculosis should exhibit a positive tuberculin reaction in confirmation of the 
diagnosis. 

2. In any large series of patients with roentgenograms suggestive of tubercu- 
losis a certain number will be encountered who fail to react to tuberculin in 
high concentration. The differential diagnosis in such cases is simplified by 
the knowledge that the patient with active pulmonary tuberculosis who is 
anergic is alwa 3 ’-s critically ill. Any anergic patient who does not appear ill is 
probably nontuberculous, regardless of the X-ray findings. 

3. Tubercle bacilli are never found in the sputum of an anergic patient unless 
he is critically ill. 

4. The anergic tuberculous patient is much more likely to have large numbers 
of tubercle bacilli in his sputum than is the highly allergic patient. 

5. Routine tuberculin tests are one of the most important contributions of 
the laboratory to the diagnosis of tuberculosis. 

SUMARIO 

1. Para confirmar el diagndstico en un enfermo en estado general relativa- 
mente bueno en que se sospecha tuberculosis, hay que obtener una reaccidn 
positiva a la tuberculina. 

2. En toda serie numerosa de enfermos con radiografias indicativas de tubercu- 
losis se encontrard cierta proporcidn que no reaccionan a la tuberculina a con- 
centraciones altas. En esos cases simplifica el diagndstico diferencial el cono- 
cimiento de que el tuberculoso pulmonar activo que es andrgico encudntrase 
siempre en estado critico. Independientemente de los hallazgos roentgend- 
logicos, no todo paciente andrgico que no parece enfermo, es tuberculoso. 

3. Jamas se encuentran bacilos tuberculoses en el esputo de un enfermo 
andrgico, a menos que fete se halle en estado critico. 

. 4. El tuberculoso andrgico es mucho mas susceptible de mostrar grandes 
cantidades de bacilos tuberculoses en el esputo, que el enfermo muy aldrgico. 

5. Las comprobaciones sistemdticas con tuberculina constituyen uno de los 
mas importantes aportes del labbratorio al diagnostico de la tuberculosis. 
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TUBERCULIN PATCH TEST^ 

A Screening Procedure to Discover Tuberculin Reactors in Children 
IRWIN S. NEIMAN and ERHARDT LOEWINSOHN 

In 1941 (1) one of us compared the relative efficiency of the tuberculin patch 
test and the Mantoux test. At that time it was reported that in presumably 
healthy children, whose tuberculin sensitivity was known, there was an agreement 
of approximately 95 per cent. In that study the Mantoux test was carried out 
with dilutions of OT and no reaction was considered final unless a test was done 
with at least 1 mg. of OT if higher dilutions did not produce a reaction. It was 
fm1;her indicated in this report that in no case where the patch test was definitely 
positive, was the Mantoux test negative. As a direct result of this study it has 
been the practice in our Clinic to use the patch test as a first test and to do Man- 
toux tests only when the patch test was negative or questionable but had pre- 
viously been positive. 

Recently the opportunity presented itself of using the patch test as a screenings 
procedure in a previously untested group of Negro children ranging in age from 
infancy to 18 years. This study was imdertaken to determine negative reactore 
who would be eligible for BCG vaccination. No information was sought as to 
the previous tuberculin reactivity of the persons concerned in the stud 5 ^ Fur- 
thermore, the work was carried out under field conditions of operation; that is, 
mass testing with reading schedules to be kept at definite times. 

The routine consisted in applying the patch (commercially obtained) to the 
skin in the interscapular region previously cleansed with acetone and sometimes 
with alcohol. The patches were applied by field nurses. Instructions were 
given to remove the patch in forty-eight hours and to report back for reading 
forty-eight hours after removing the patch. The areas of reaction were 
measured and the number of papules were recorded as few, moderate or man 3 ^. 
Roughly, our readings corresponded to the gradient stated bj’' Furcolow and 
Robinson (2) of -f-, ++ and respectively. Because it has been our 

experience that a reading of few papules or vesicles in the area of reaction is 
not ahvaj's reliable in the light of subsequent IMantoux tests with 1 mg. of OT, 
it was decided not onty to do klantoux tests in this studj' on all negative patch 
reactors but also on those who gave only a weaklj' positive or l-j- reaction. 

The Mantoux reactions were read at forty-eight hours and onty those with a 
minimal diameter of 5 mm. of induration were considered positive. Reactions of 
less than this degree were considered questionable and those with no discernible 
reaction were called negative. 

The results were as follows: 


Totfll number of patches applied and read 2,259 

Patch test positive 5S1 


> From the Tice Clinic of the Municipal Tuberculosis Sanitarium of Chicago and the 
Department of Pathology and Bnctcriologj' of the Chicago Medical School, Chicago, 
Illinois. 
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Patch test negative 1,382 

Patch questionable* 296 

Total number of Mantoux tests (1 mg. OT) 1,642 

Mantoux test positive 287 

Mantoux test negative 1,059 

Mantoux questionable** 196 


* Questionable patch readings consisted of “few vesicles or papules in area of reaction.” 

** Questionable Mantoux reading consisted of an area of reaction of less than 5 nun. 
in diameter. 

An analysis of these data reveals that on initial patch test 581 of the 2,259 
children were positive. Retesting of the negative and questionable reactors to 
the patch test with 1 mg. of OT revealed an additional 287 reactors. This in- 
dicates an efficiency of 66.9 per cent, that is, only two-thirds of the total number 
of reactors were revealed by the initial patch test. On the other hand, the initial 
patch test was negative in 895 instances. In 164 children in whom the patch test 
was questionable, the Mantoux was definitely negative, indicating an efficiency 
of 84.5 per cent from this point of view. It should be noted that no considera- 
tion was given in this study to the possibility that the intracutaneous injection of 
1 mg. of OT could give a negative reaction where the patch test was definitely 
positive. This fact has been abundantly confirmed in other studies (3) . 

DISCUSSION 

The primary objective in doing tuberculin tests is to determine the presence of 
tuberculous infection. There have been and are in use several techniques of 
administration. Up to the present time, most informed opinion is agreed that 
the intracutaneous injection of graded doses of tuberculin has the highest degree 
of efficiency. However, there are secondary objectives which deserve considera- 
tion when selecting the most suitable method of tuberculin administration. If 
one is interested in finding only those members of the population who have most 
likely been exposed to infection or have active clinical disease, the report of 
Furcolow and Robinson (2) gives evidence that those with a high degree of 
reactivity only need be considered. Under certain circumstances, according to 
these investigators, single tests using relatively high dilutions of tuberculin or 
depending on 2-1- and 3-1- reactions to patch tests, may be considered effective 
for case-finding purposes. 

Parenthetically, apropos this particular objective, we should like to cite a case 
that came to light in another study, which will be reported in detail later. In a 
community under observation for four years, during which annual chest roent- 
genograms and tuberculin tests were done, the findings in one family are of in- 
terest. The family consisted of the parents and 0 children ranging in age from 
infancy to 7 years, all of whom had negative chest films and tuberculin tests at 
first, second and third examinations. At the fourth examination 4 children had 
a mildly positive reaction to the patch test, one had a strongly positive reaction 
and one had a negative reaction. No chest films were taken at that time. At 
the fifth examination, the tuberculin reactions were strongly positive in all the 
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cHldren and chest films revealed roentgenological findings compatible with active 
primary tuberculosis in 2. A third child, the youngest, had developed a tuber- 
culoma of the brain in the region of the pons and subsequently died. The chest 
films of the mother and father at this time were still completely negative. In- 
vestigation of all possible contacts among neighbors and friends finally resulted 
in the discovery of the source of the infection in a far advanced open case of 
tuberculosis in the “boy-friend” of an aunt of the children who had visited with 
the family rather frequently during this period. 

In this study we were not interested in case-finding but in determining nega- 
tivity to tuberculin. The most accurate method necessitates at least two intra- 
cutaneous injections of either PPD or OT, Under the conditions of field work, 
the use of injections often leads to a rebellious attitude and reduces cooperation. 
To minimize this particular objection and yet retain accuracy of results, we have 
attempted to test the efficiency of replacing the first intracutaneous test with a 
patch test. 

The results have been reported above and analysis does not speak highly for 
the relative efficiency of the patch test. However, on the basis of ease of ad- 
nainistration and community cooperation, we feel that our objective has been 
accomplished. 


CONCLUSION 

In previously untested children the patch test may be used as a screening pro- 
cedure to determine negativity to tuberculin. 

CONCLUSION 

En ninos previamente no comprobados puede utilizarse la prueba del parche 
como procedimiento de seleccidn para determinar la negatividad a la tuberculina. 
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CELLULAR RESISTANCE TO PULMONARY TUBERCULOSIS AND 
PULMONARY INTRAVASCULAR PRESSURE 

FERDINAND RODER' 

The thesis that a causal relationship exists between pulmonary intravascular 
pressure and resistance to pulmonary tuberculosis was set forth by me in a 
paper read before the society of physicians of Vienna on July 3, 1920 (1). In- 
dependently of it, this relationship was recently restated by William Dock (2). 
His and my explanations of this relation are, however, fundamentally different. 
It is the purpose of this paper to make this difference clear. 

Observations of various facts in certain fields of biology had led me to the 
conclusions that the dependence of vitality or cellular resistance upon pressure 
is a universal principle of living matter, and that this causal relation is not 
based on the natural connection which exists between circulation and supply 
of potential energy and which is so obvious in higher animals, but on the not so 
obvious effect which varying pressure itself produces in the cells. I applied 
this view to the particular phenomenon of apical predilection for pulmonarj' 
tuberculosis and to the general phenomenon that in different places as well as in 
the same region (for instance in the apices) identical cells show different degrees 
of resistance. Both phenomena seemed explained by my view since capillary 
pressure must be higher at the bases of the lungs than in the region of the apices 
and since, due to local functional or anatomical conditions, it cannot be the same 
in all parts of the same region. The phenomena considered are unexplainable 
by the concept of some unknown chemical agent, because it is inconceivable 
that such an agent should be effective at one place and ineffective at another 
place of the same organ. I, therefore, based my theory of cellular resistance 
to pulmonary tuberculosis on the following facts. 

Pulmonary tuberculosis is frequent in subjects with cor pendulum and in 
pulmonary stenosis; it is rare in mitral stenosis and kyphoscoliosis. In the last 
mentioned condition the protection is mainly dependent on the condition of the 
heart; tuberculosis becomes more frequent when myocardial degeneration sets in. 
Establishment of artificial pneumothorax causes, as direct measurements have 
shown, increase of pulmonary intravascular pressure. Since also the outflow 
of blood in the pulmonary veins is rendered more difficult by the introduction 
of air into the pleural cavity, capillary pressure must rise for both reasons. 
Examination of the collapsed lung at autopsy shows engorgement of the arteries 
and veins of the lung and empty capillaries. This fact together with the proved 
fact that the blood content of the collapsed lung is less than under normal 
conditions and also less than that of the other lung demonstrates how high the 
pressure must have been to which the lung tissue was subjected during life, 
since it is able to drive out the blood in both directions and to congest 
arteries and veins notwithstanding the diminished blood content. The in- 
creased pulmonary pressure puts an extra burden on the right chamber. If 
long enough continued, this leads to hypertrophy of that part of the heart. 

> 216 West 100th Street, New York 25, New York; 
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If hj'pertrophy fails to develop and dilatation is the only effect of increased 
pulmonarj' pressure on the heart, the case histoiy often reveals that collapse 
therapy, too, has failed to produce its usual beneficial effect. Fibrosis, - the 
somatic expression of higher vitality of the coimective tissue and the desired aim 
of everj’ tuberculosis therapy, is found in the collapsed lungs of normal anknala,. 
where there is certainly no chemical stimulus at work. It is also found in -the 
uninvolved parts of the diseased lung and in the lungs of patients with mitral 
stenosis. All these conditions have in common an increase of pulmonary 
capillary pressure. The same constant relation is found in our long established 
and efficient methods of therapy: prolonged bed-rest, pneumothorax and high 
altitude. What they have in common is again increase of pulmonarj^ capillary 
pressure. In practical application, this theory would open up new ways of 
therapy, which could be used either alone or in combination with established 
methods. I summarized my paper with the statement that the essential factor 
in the susceptibility of the apices to pulmonaiy tuberculosis is a low capillaiy 
pressure; the essential factor in protection against it and in the healing of it is the. 
natural or artificial increase of pulmonary capillary pressure. 

William Dock bases his theorj’’ on recent quantitative data (3) on the pressure 
in the right ventricles in man, which “have made it obvious that the effective 
arterial pressure in the cephalad third of the lungs is almost nil when an adult is 
in the erect posture. At such times the apical parts of the lungs have practically 
no pulmomc arterial inflow, and certainly no foimation of tissue fluid or lymph..” 
Because of the gravity effect of the blood column extending from the centre of the 
right ventricular cavity to the apex of the lung, which antagonizes the systolic 
pressure, “the pulmonic arterial pressure in the upper 5 cm. of the lung, even in 
systole, rarely can be more than 10 mm. Hg.” “Since it requires nearly 15 mm. 
Hg pressure to overcome the difference in colloidal osmotic pressure between the 
plasma and the tissue fluid, no tissue fluid or lymph unll be produced by filtration 
in the cephalad parts of the lungs of most adults while they are in the erect 
posture. Also, the flow of arterial blood will fall to zero, or at best to a small 
fraction of that at the lung bases.” The author supplements his statements 
by a footnote: “It is now knoum that . . . mean effective pressure in the pul- 
monic arch is 12 to 16 mm. Hg when recumbent.” From these premises he 
draws the incontestable inferences that during most of the ivalung hours removal 
of bacteria into the Ijmph nodes will be suspended, as will the removal of toxic 
bacterial products, their neutralization and dilution b}' Ijmph, and the supply 
of antibodies and blood-bome phagocj^tes. Confirmation of this theory is 
found in the frequency of tuberculosis in pulmonic stenosis, in its rarity in 
mitral stenosis, in the susceptibility of tall narrow-chested people, in the higher 
incidence of initial lesions of the right apex as contrasted with those of the left, 
and in the great frequence of silicotic lesions at the apex. Deficient removal 
of the dust particles and deficient dilution of them by lack of phagocjdes and 
lack of lymph, respectively, explain the last mentioned phenomenon. 

The premises on which Dock builds up his theory of apical localization of 
phthisis are listed by him as indisputable facts. They seem to me to be unten- 
able for the following reasons. 
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(1) No clear distinction is made between effective pressure causing circulation 
and effective pressure causing plasma filtration. This confuses the issue. 
If what is meant is pressure causing circulation, then the pressure is not truly 
represented by the mean pressure. The real measure of the kinetic energy of the 
blood is systolic pressure. To it has to be added the “sucking” factor of cir- 
culation, which acts in the same direction. Both together add up to at least 
27 mm. Hg and both increase during each inspiration. This has been cor- 
roborated by recent experiments (4, 5) which show a great increase of blood 
flow and blood content of the lungs during each inspriation. 

(3) If by effective mean pressure is meant the pressure which effects plasma 
filtration, notliing would be gained by recumbency, since the mean effective 
pressure in the pulmonic arch is 12 to IG mm. Ilg when recumbent and 15 mm. 
Hg are required to overcome the difference in colloidal osmotic pressure between 
the plasma and the pulmonarj' tissue fluid. As capillaiy- pressure is certainly 
more tlian one millimeter lower than arterial jiressure, the formation of plasma 
filtrate would be practically zero throughout the lungs when the subject is re- 
cumbent. 

(S) Whatever is meant b}" effective pressure, the assumption that because of 
the very low blood pressure no plasma filtrate and Ijinph can occur in the upper 
third of the lung while the subject is erect is inconsistent \Yith the fact that the 
limg has a double blood supply, the pulmonary artery suppljnng blood for 
oxygenation, the bronchial artery supplying blood for nutrition, that is, for 
formation of plasma filtrate. The pathogenesis of the hemorrhagic infarct of 
the lung shows what happens to any part of the lung if the formation of plasma 
filtrate is suspended, even for a short time, and, thus, a condition created which is 
claimed to exist continuous!}', as long as the subject is erect, in a large part of 
the lung. That pulmonarj' necrosis is produced by lack of capillary pressure 
as well as by lack of plasma filtrate is proved by the fact that occlusion of a 
pulmonary artery in a normal lung is not followed by infarction, but only in 
lungs in which the capillaries are overdistended by pree.xisting venous con- 
gestion. In such lungs, because of the disproportion between the capacity of 
their circulatory bed and the blood volume, which is further reduced by hemor- 
rimge into the alveoli, the capillary pressure must actually approach zero. The 
dryness of the infarcted area, as found at autopsy, demonstrates that under this 
condition formation of plasma filtrate actually does not occur. Nothing of 
this kind occurs in a normal lung when the blood supply from the pulmonary 
artery is suddenly cut off ; this proves that, even in this extreme case of complete 
and permanent cessation of blood flow from the pulmonary artery, formation of 
plasma filtrate and lymph flow continue in the affected area by means of the 
auxiliary circulation provided by the bronchial arteries. 

Although a wrong premise invalidates all conclusions drawn from it, the 
following points should be emphasized: (/) Rich (6) concluded that the marked 
concentration of dust at the apex is due to scar formation, which is far more 
common in the apices than elsewhere in the lung and that, by analogy, tubercle 
bacilli may be expected to settle more frequently in the apices in adults. (S) 
Blood-borne phagocytes disappear after a few hours, being replaced by phago- 
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cytic cells of local origin. (S) According to Dock’s statement, one consequence 
of his theory, namely, minimal removal of oxygen from apical alveoli due to de- 
creased blood flow and, therefore, the creation of an atmosphere, optimal to sup- 
port the metabolism of the tubercle bacilli, “is probably not an important factor 
in apical localization” (2). ( 4 ) Conclusive experimental “evidence for the ab- 

sence of any appreciable postural effect on the cardiac output” has been given b}’' 
Grollman (7). His results show that cardiac output is constant with varying 
postures, that it is the same in the standing, sitting or recumbent position. In 
other words, the gra^dty effect on pidmonic arterial inflow is fully compensated in 
normal individuals by circulatoiy adjustments of the human organism. Com- 
pensation applies, of course, only to the source of blood pressure, it does not 
appl}^ to local differences of capillary pi-essure caused bj’’ local differences of 
gravity. 

SUMJL\RY 

Apical localization of tuberculosis and individual ceU resistance are explained 
by the causal relationship existing between capillary pressure and “cell vitality” 
or “cell resistance.” Tliis dependence of resistance to pulmonarj’- tuberculosis 
upon pulmonary intravascular pressure is evidenced by various facts of pathology 
and clinical medicine. It is a special case of a universal principle recognizable in 
living nature. 

The explanation of apical localization of tuberculosis, as given by William 
Dock, is, in mj’- opinion, not tenable. 

StlMABIO 

La relacidn etiol6gica que existe entre la presidn capilar y la “vitalidad celular” 
o “resistencia celular” explica la localizacion apical de la tuberculosis y la resis- 
tencia indmdual. Varios hechos patoldgicos y clinicos ponen de manifiesto esa 
dependencia en que se encuentra la resistencia a la tuberculosis puhnonar con 
respecto a la presidn intravascular puhnonar, tratandose de la aplicacion especial 
de un principio universal reconocible en la naturaleza viviente. 

En opinidn del A., carece de base la ex-plicacion de la localizacion apical de la 
tuberculosis, ofrecida por W. Dock. 
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ATTEMPTED CAVITY CLOSURE WITH TRANSTHORACIC 
PLASMA INJECTION' 

11. M. iMAIEll AN!) ALBERT GUGGENHEIM 

Spontaneous closure of tuberculous cavities has been known to occur for many 
year’s, but until recently the true mechanism involved was not clcai’ly undci-stood. 
Only since the investigations by Pagcl (1), Coryllos (2, 3), Eloesser (-1), Monaldi 
(5) and other’s, has the importarree of bronchial factors been recognized iir the 
formation as well as in the closure of cavities. 

Long before obstructiorr and rrarrowirrg of broirchi had been assrrnred to be 
major causes of cavity closure, various srrbstanccs were iirjccted into tuberculous 
cavities to sterilize the cavity walls and stimulate the for’inatiorr of grarrulatiorr 
tissire. None of the sirbstances used produced the expected results, nor did 
attempts to obliterate cavities by gi’afting of healthy tissues irrto the cavities 
prove successful. 

During the past decade nuirrerous investigators have tried to close cavities by 
artificial obliteratiorr of the drairrirrg bronchi. However, permanent bronchial 
occlusion has rrot beerr achieved irr marr either by cauterization or by the intro- 
duction of occluding foreign substances (Pinner (6)). Several yeam ago attempts 
were made at the National Jewish Hospital (7) to close draining bronchi during 
Monaldi aspirations by cauterization of the bronchial mucosa. Neither electro- 
cautery nor the applications of sclerosing agents produced a permanent occlusion 
of the bronchial lumen. 

Artificial occlusion of the bronchi of residual cavities after Monaldi aspiration 
has been attempted by injecting various substances through the drainage catheter 
(5, 11). A mixture of magnesium silicate and aluminum silicate in collodion was 
used; later on, a mixture of chai’coal and keratin dissolved in collodion. Com- 
plications such as activation of pericavitary foci, secondary infection of the cavity 
and infection of the transthoracic tract occurred. 

In 1943, Thomas (S) published a preliminary report describing a new approach 
to the problem of cavity obliteration. Plasma obtained from the patient’s 
blood was mixed with calcium chloride and injected through a Monaldi catheter 
into residual cavities. Bronchial occlusion could be demonstrated roentgeno- 
logicallj'- by means of contrast media added to the plasma. Filling of cavities, 
diminution in size and apparent closui’e were observed. 

In Api’il, 1946, in a personal communication, Thomas (9) stated: “As re- 
gards the follow-up of our early experiments, we have undoubted examples of 
blocked cavities resulting from the methods used. We tend to believe that little 
of the plasma remained but that we occluded by repeated irritation the draining 
bronchi already partially stenosed by disease.” 

Although the number of cases treated was relativelj'- small, we felt that the 
method was safe and promised to produce at least temporary occlusion of bron- 
chial lumina. 

■ From the National Jewish Hospital at Denver, Dr. Allan Hurst, Medical Director, 
and the University of Colorado School of Medicine, Denver, Colorado. 
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PROCEDURE 

We considered at first the lironchoscopic instillation of plasma, but, because 
of the technical difficulties involved, avc decided to inject the plasma mixture 
directly into the cavity by the transthoracic route. For coagulation, throm- 
boplastin-calcium chloride ivas used in the same proportion as in the modified 
method of Quick for determination of prothrombin time (10). Plasma was 
obtained from the patient’s blood, the prothrombin time determined, and varying 
amounts of the plasma, according to the size of the cavity, injected through a wide 
bore needle after intracavitary pressure readings were obtained under fluoro- 
scopic guidance. The injection was timed according to the previous^ obtained 
prothrombin time so that the whole plasma mixture was injected into the cavity 
a few seconds before completion of the coagulation process. Before the pro- 
cedure and for twenty-four hours afterwards sedative and anti-expectorant 
medications were given. Patients were selected with isolated cavities for which 
no surgical collapse procedures could be considered because of various contrain- 
dications. 

CASE REPORTS 

Case 1: F. W., a 33-year-old white male, with a giant cavity in the left lower lobe which 
had repeatedly closed and reopened in spite of phrenic interruption and pneumoperito- 
neum. On 1/24/46, the cavity was needled through the sixth posterior interspace in the 
midscapular line. Initial readings were —12 -+-2; after withdrawal of air, —54 -38, with 
return to initial pressures after a few seconds. Sixty cc. of the plasma mixture were in 
jected. On the evening following the injection the patient’s temperature was lOl^F., and 
he ran a febrile course, with temperature up to 103.8°F. for the following ten days. An 
X-ray film on the day following the procedure showed fluid retention in the cavity. Cough 
and expectoration were markedly diminished during the febrile period, and it was apparent 
that the plasma injection had resulted in a temporary cavity block with toxemic absorp- 
tion. Subsequently his temperature returned to normal and serial X-ray films showed no 
remarkable change in the size of the cavity. 

Case 2: B. D., a white male, 34 years of age, with a 4 cm. cavity in the basal axillary por- 
tion of the right upper lobe. On 1 /1 1/46, the cavity was needled through the first anterior 
interspace. Cavity pressures were— 8 -f2; after withdrawal of air, —16 —4, returning to 
initial readings after a few seconds, with air being sucked into the cavity through the 
tracheobronchial route with an audible wheeze. These pressure readings, as in the first 
case, were suggestive of a weak deflationary check-valve mechanism. Twelve cc. of the 
plasma mixture were instilled. Following the procedure, cough and expectoration were 
diminished. X-ray films showed no apparent cliange. On 1 /30/46, the cavity was needled 
again. Intracavitary pressures were —12 -1-2; after ndthdrawal of 30 cc. of air, -24—8. 
These negative readings persisted, suggesting a reinforcement of the bronchus-cavity 
check-valve by the plasma instillation. Fifty cc. of the plasma mixture were again in- 
jected. On the day following the procedure, the patient’s temperature went up to 101°F. 
X-ray examination showed an area of homogeneous density at the base of the right upper 
lobe. Our impression was that this rejjresented an area of atelectasis, possibly with super- 
imposed pneumonitis. On 2/8/46, the temperature went up to 103°F., and the patient 
was somewhat dyspneic. An X-ray film showed increase of the infiltration. He was 
given penicillin and sulfonamide over a period of three days with lytic fall of the fever. 
Serial films showed progressive resolution of the infiltration, going on to complete rcsolu- 
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tion at the end of two weeks. The interpretation from the appearance of the serial films 
was that part of the plasma mixture by way of the draining bronchus liad reached the seg- 
mental bronchus supplying the area below the cavity, causing a temporary occlusion with 
atelectasis and secondary pneumonitis. The cavity itself showed no marked change in 
size on subsequent fluoroscopy and films (figures 1, 2, 3). 

Case S: I. C., a 51-year-old wliite male, with a 4 cm. cavity in the right infraclavicular 
area with a well visualized draining bronchus. On 2/28/46, the cavity was needled 
through the fourth posterior interspace. Intracavitary pressure readings were —5 -t-4. 
Air was freely withdrawn without pressure change. It appeared that the draining bron- 
chus or bronchi were widely patent. Fifty cc. of plasma mixture were injected. An 
X-ray film following the injection showed a cloudy density in the cavity, representing the 
coagulated plasma and streaked areas of density below the ca^^ty, probably due to plasma 
clots in small draining bronchi at the lower circumference of the cavity. Cough and e.x- 
pectoration were diminished. On 3/3/46, the cavity was needled again. The bronchial 
mechanism appeared unchanged with identical cavity readings. Sixty cc. of the plasma 
mi.xture were injected. Following the injection his temperature was slightly elevated 
for four days and the cavity appeared somewhat smaller. On 3/21/46, the cavity was 
needled again. Intraca^'itary pressure readings were —6 ±0. After withdrawal of 30 cc. 
of air, readings were —24 —8, returning slowly to initial readings. This change in intra- 
ca\dtary pressures was evidently due to alteration of the bronchial mechanism following 
the second plasma injection (figures 4 and 5). 

DISCUSSION AND CONCLUSION 

Plasma injection in our 3 cases did not produce permanent bronchial occlusion 
as observed bj' Thomas. The slight modification in technique could not be held 
responsible for the failures to block the cavities. Although the cough reflex 
had been suppressed, it was thought that the plasma clot was coughed up with 
sputum after the material had been liquefied mthin the cavity. By subsequent 
intracavitary pressure readings, it could be demonstrated that the size of the 
bronchial lumina was at least temporarily changed but not long enough to cause a 
dramatic change in size or shape of the cavity. It appears that the plasma did 
not become adherent to the w'alls of the draining bronchi. 

Although our initial experiments were not successful as far as the closure of 
cavities is concerned, it seems advisable to continue this or similar methods witli 
different substances. Thomas later used sodium alginate and rabbit serum in- 
stead of human plasma, and found the results more satisfactory. 


Fig. 1. (Upper left) Case 2. Pneumothorax left. Cavity in right infraclavicular 
region with recognizable draining bronchus. 

Fig. 2. (Upper right) Case 2. Area of atelectasis and pneumonitis below cavity fol- 
lowing plasma injection. 

Fig. 3. (Centre) Case 2. After resolution of infiltration there is no marked change 
in size of the cavitj-. 

Fig. 4. (Lower left) Case 3. Cavity in right infraclavicular region with draining 
bronchi. 

Fig. 5. (I.«wer right) Case 3. After plasma injection cloudy density (probably plasma 
clot) is seen in lower part of cavity. Streaked areas of density below cavity are probably 
due to plasma clots in draining bronchi. 
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SUMMARY 

1. Plasma — calcium-chloride-thromboplastin mktures were injected into 
tuberculous ca^dties, using the transthoracic route. Only temporary changes 
in the size of the cavity as well as in the valve mechanism of the draining bronchi 
were observed. 

2. No irreversible complications occurred. Further studies with injection of 
biological products appear indicated. 

SUM.VRIO 

1. Por via transtoracica inyectanronse en cavernas pulraonares mezclas de 
plasma-cloruro-calcico-tromboplastina, sin que se observaran rads que altera- 
ciones temporales en el tamaho de la caverna y en el mecanismo vahmlar de los 
bronquios de drenaje. 

2. No se observaron complicaciones irreversibles. Parecen hallarse indicados 
estudios ulteriores con inyecciones de productos biologicos. 
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RESEARCH IN TUBERCULOSIS1.2 

HENRY STUART WILLIS^ 

Always down through the ages there have been those who have asked ques- 
tions about the phenomena around them. They have planned schemes that 
would test nature’s workings and answer the eternal “why.” History records 
that man’s progress has been spotty and irregular (of course from many causes) 
and that his advancement has been put forward mightily by great individual 
discoveries or efforts which have nearly always led to many subsidiary forays 
into the unknown. 

In medicine to-day we hear much of research. But what do we mean by the 
term? Galdston (1) has recently advanced the interesting thought that the 
activities in this field may be divided into the categories of “search” and “re- 
search.” He would apply the term search to efforts at the acquisition of fact 
and would have research mean the relating of fact to function: thus, imagination 
and the interpretation of fact would fit into the province of research. In this 
scheme the anatomical studies of Vesalius, for instance, are the product of search; 
those of Claude Bernard, research. Whether search or research, the world 
to-day is experiencing a great unfolding of fact and great expression of the “dy- 
namic inter-relationship” of fact. 

There must be a certain background to research. Facts of modem physics 
which made research on the atomic bomb successful have been accumulated 
gradually since the time of Sir Isaac Newton in the 17th century, but factual 
data behind the tubercle bacillus are not yet seventy years old. However, 
this by no means indicates that we must w^ait for the passage of time to do ex- 
perimental and clinical study in the field of tuberculosis. It means rather that 
the field is large and the door is open. It means that the many unknowns in 
the field stand as a challenge. One prime lack of knowledge may be seen in 
the fact that those who have worked longest in the field are not even in agree- 
ment on the fundamental question of whether immunization against the dis- 
ease should be attempted. You agree that there ought to be some sort of atomic 
Blitz which would remove tuberculosis from the world for all time; but you will 
agree also that more knowledge and wider use of existing knowledge are needed. 

Do we need more research to-day? Tuberculosis, long the chief killer, is now 
in seventh place as a cause of death. New methods of diagnosis find cases early. 
Modern sanatoria abound, modern modes of medical and surgical treatment are 
in use. Many people live to-day who would have died of this disease if earlier 
death rates still prevailed. Some ask whether the disease is not under reasonably 
good control. But the fact is that it remains the chief killer, except for accidents, 

^ From the Wm. H. Maybury Sanatorium (Detroit Municipal Tuberculosis Sanatorium), 
Northville, Michigan. 

- Presented before the Mississippi Valley Conference on Tuberculosis, Chicago, Illinois, 
September 27, 1946. 

’ Chairman, Committee on Medical Research, National Tuberculosis Association. 
Present address: North Carolina Sanatorium, Sanatorium, North Carolina. 
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in the most productive and active ages (20 to 35). Tuberculosis is still a chal- 
lenge -which presents many basic problems and unknowns. We ask ourselves 
why people react in one way to primary infection and in another way to reinfec- 
tion, but we do not have the answer. Or w’hy the very young are prone to miliary 
tuberculosis and meningitis. Have Ave fathomed the nature of the factors which 
predispose to tuberculosis — that tend to convert, mere infection on the one hand 
to clinical disease on the other? "WTiy are avc still unable to pro-vide specific 
protection against this disease? When and under what conditions will we use 
BCG? Are we doing all we should in the rcAuval of chemotherapy? These two 
latter subjects dangle most intriguing possibilities before us in tantalizing 
fashion, but we are still far from essential guide-lines. In the field of therapy 
Ave may wisely call for a new interpretation of rest and a neAv and more rational 
application of it. We are far from uniformity in several of the most acceptable 
measures of surgical treatment. In our oAvn clinical contacts, each one of us 
daity feels the need of more knowledge, more Avisdom. 

Do Ave need reseai-ch? Ask the man who is presented with a serious diagnostic 
or therapeutic problem at the bedside. Many men whose work brings them daily 
into contact with sick people haA’e primary interest in the practical application 
of medical knoAvledge and are often impatient A\*ith so-called basic or fundamental 
research. Ideally everj’one in medicine should have an absorbing interest in the 
unexplained phenomena before him. The question “why" should repeat itself 
so forcibly as to driA’^e him to satisfy his questioning curiosity. We become re- 
search Avorkers in proportion to the intensitj’- of our interest, the range of our 
ingenuity and the depth of our understanding and wisdom. Some carrj' the 
“why” and “how” and “what” remotety in mind and find study diflficult; others 
striA^e constantly to learn the answers. Thus are searches made, researches per- 
formed; thus are conditions set up to elucidate fact and to test validity of ap- 
parent fact or circumstance. Can w'e not, then, saj' properly that research is 
a state of mind — an attitude of life — questioning of the hows and whys of the 
unknowns about us? If so, many can be researchers in spirit and in tmth. 

A fair amount of research in tuberculosis is currently being carried on, as tlic 
American Reauew and other medical journals bear witness. This is mostly 
done on an indmdual basis although some of it represents planned group-effort. 
The Committee on Medical Research of the National Tulrerculosis Association 
supports a good deal of study. A Avord about its activities may be in order. 
In 1920, Gerald Webb, then President of the Association, named to a Committee 
on Medical Research Paul Lends, Allen K. Krause and Wm. Charles \Wiite, the 
latter chairman. The Committee established its plan. It had but little money. 
This it wished to inA'est Avisely. By expending small sums for teclmical assistance 
and materials the Conunittee could enable the research worker to utilize his skill 
and to use the propertj”, equipment and oA’-erhead of the university or institution 
which employed him. The Committee established two general approaches: 
(1) correlated, cooperative research; {2) indmdual research. 

The Committee felt that greater progress would be made under a scheme of 
integration and correlation than by indmdual effort alone. To this end, broad 
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subjects on winch more knowledge was imperative were selected. Workers 
skilled in specific fields were asked to participate and thus to conduct their work 
under Committee sponsorship, Tiiis scheme of coordinating research had prece- 
dent. It appears that Ehrlich operated a research project in which workers 
applied their skills in the search for a specific chemotherapeutic agent against 
syphilis. These workers devised a great number of arsenical preparations wliich 
they studied pharmacologically, experimentally on animals and clinically on 
man before the famous 006 was produced. 

The integrated investigation of the Committee stands at its best in the chem- 
ical work it has sponsored. In tills work Long’s synthetic medium was chosen 
for groiving the tubercle bacillus; after growth the medium became the substance 
upon which Long, Seibert and fellow workers strove for the chemical purifica- 
tion of tuberculin. The tubercle bacilli from the cultures, in the hands of John- 
son and later of Anderson, underwent chemical analysis and several chemical 
entities were isolated which, in turn, were studied biologically in animals by 
Sabin and her associates in an effort to identify fractions of the bacillus which 
miglit be responsible for symptoms of the disease. 

The Committee’s second approach concerned the support of research efforts 
of individual investigators. One of the best examples of the type of work sup- 
ported in this way may be seen in William Snow Miller’s anatomical studies of 
the lung. By providmg assisting personnel, equipment and materials, the 
Committee made it possible for this investigator to extend greatly our knowledge 
of the lymphatics and blood vessels in the lungs and their relationship to the 
formation of tubercle, the nature of reticulum and its connection with the pro- 
gression and healing of tuberculosis, and many other anatomical and pathological 
relationships in human pulmonary tuberculosis. 

It is not the purpose of this paper to delineate items in the history of the 
Committee, which has been done by Nicolson (2), but rather to indicate by these 
few examples the general plan on which the Committee has operated since its 
inception. The range of its work has been relatively broad. It cooperated with 
the Tuberculosis Control Division of the U. S. Public Health Service and The 
Henrj' Phipps Institute in launching the now well-known study of BCG among 
Indians. More recently it sponsored the study of minimal lesions in conjunction 
with the Public Health Sendee. 

At present there is under way a group of studies on the chemistry of the 
tubercle bacillus and the application of various chemical fractions of the bacillus 
to the animal body. A specific study is in progress on the carbohydrates of 
the bacillus and two on problems in respirator^'- physiology; two on the factors 
responsible for caseation and softening. Another study on histoplasmosis seeks 
especially to find, if possible, evidence of earlj'- infection and its r61e in causing 
intrathoracic calcification. Also in contemplation is the subject, among others, 
of sterilization of the air by germicidal lamps. 

Of recent 3 ^ears the plea has been voiced by many for more attention to clinical 
problems ^more study of bedside medicine — ^more research into the phenomena 
that shroud the sick man and continue to pose unanswered problems for the phj'-- 



510 


HENKY STttAKT TS'IELIS 


sician. In general medicine, research in nonclinical subjects has prospered rather 
better than those that are strictly clinical, and in tuberculosis this tendency has 
been marked. Look at the Re%ye^'. The editor prints all the presentable 
clinical material that comes to him — yet the dearth of papers on clinical investi- 
gations is obvious. Why do we not turn our attention more often to bedside 
medicine? Wliy is it that, when clinicians far outnumber those in nonclinical 
fields, the few among the latter submit the majority of the studies? As an ex- 
ample, the patient’s cough offers a real problem which might be studied. There 
are good reasons for the patient to raise sputum. But when cough is excessive 
or unproductive, a dozen of us may have a dozen different approaches. But 
most of us will give codeine. If the cough is not controlled, we increase the dose, 
not knowing whether tliis narcotic paralyzes the action of the cilia and thus hin- 
ders the raising of sputum. We realize eventually that the cough which a 
quarter grain vdll not control is also refractor}' to a half or a whole grain. llTiy 
should we feel that a subject like this is simply unfathomable? WTiy cannot 
someone study cough, relate it to the tjTpe and location of disease, to posture and 
ease of expectoration, to ciliaiy action, and do the thing on a basis of scientific 
definition that will give us some useful answers? Or take anemia in tubercu- 
losis which also is a relatively unexplored field, or the utilization of food by 
patients with different types of tubercxdosis and complications. There is need 
for controlled scientific study of bedside problems. 

The Committee on Medical Research has a schedule to keep. It is continuing 
its sponsorship of several of its basic studies. At the same time it recognizes 
the value and the desirabilit}' of attention to individual research in clinical, 
pathological and bacteriological domains and is prepared to undenvrite such 
increasingly. It is well known that the Committee receives and grants requests 
from individuals for support of particular studies. Whoever has a studj' in 
mind will receive full consideration if he submits his problem to the Committee. 
To be sure the basis of the study must appear to be sound. The application must 
bear evidence of a well-thought-out scheme and must include a proposed budget. 
But the invitation is a standing one. The Committee is ready to help. Will 
you avail yourself of the opportunity — ^you who criticize the present scheme and 
you who do not? 

Let us do more study. Let us say with the VTiter of Proverbs “where there 
is no vision the people perish.” Expansion of roentgenology, of thoracic surgery, 
of the rationale of bed-rest, of bacteriology, physiology and patholog}'— all 
these may lead to magnificent elaboration of fact and attitude. It stands as a 
challenge to all of us. 
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APICAL SCARS’ -2 

Their Etiological Relationship to Tubercitious Infection 
E. M. MEDLAR’ 

Scars at the apex of the lung are generally regarded as healed tuberculous foci 
and, since they usually are bilateral, the theory has been advanced that they are 
lesions resulting from a postprimary hematogenous dissemination of tubercle 
bacilli. Rich (1) comments on this problem as follows: “Lesions of the apex are 
frequently found roentgenologicalliq but clinically, the great majority of these 
become permanently arrested and pathologically, they are found as the familiar, 
obsolete apical scars.” Pinner (2) states: “Fibroid phthisis in the strict sense is 
healed phthisis. Dependent on the extent of the involvement, it may be repre- 
sented by small, frequentlj’’ apical scars of no clinical relevance . . . .” Moore (3) 
reports an incidence of 33 per cent of apical scars in 100 white adults, considering 
these lesions as healed tuberculosis, and presents on page 303 a photograph of the 
type of lesion which will be discussed in tliis paper. MacCallum (4) defines these 
scars as follows: "Such apical lesions which are generalh’^ fiat, scale-like, de- 
pressed scars over the apex of the lung, often with pigment collected about them, 
are extremely common in persons of middle and advanced age. They may ex- 
tend into the lung substance a short way or even lie below the apex, radiating 
narrow lines of scar tissue into the surrounding lung and sometimes showing a 
caseous or calcified center. These apical scars on microscopic study rather 
rarely show any distinct tubercles, but there are so many transitions to a more 
active process that their nature cannot be doubted.” To this description, the 
author desires to add that they vary considerably in size and shape, are pre- 
dominantly bilateral with a symmetrical placement on the two sides and rarely 
exhibit pleural adhesions or^er the involved area. 

During the past two years the author has been collecting, in the Medical 
Examiner’s Department of the Borough of Manhattan, data relative to the 
incidence of tuberculous infection in cases of unexpected death and, as part of the 
study, the location and type of apical scars have been carefully recorded. Any 
reference to tuberculous lesions in the present discussion is on the basis of 
macroscopic examination v hich is subject to revision when a complete study, 
including microscopical examinations, is reported at a later date. The author 
is of the opinion that the completed study Avill not greatly alter the impressions 
gained from the macroscopic examination. In this investigation, cases of ex- 
tensive lobular or lobar pneumonia, bronchiectasis, pulmonarj^ tuberculosis or 
neoplasia, local or metastatic, were not included. These rejected cases were 
practically all in older persons and constituted less than 5 per cent of the material 

’ Sponsored by the Hegeman Memorial Research Fund. 

’ The material for this study was obtained through the courtesy of the Aledical Ex- 
aminer’s Department of the Borough of Manhattan. 

’ Associate Professor of Pathology, College of Physicians and Surgeons, Columbia Uni- 
versity, New York, New York. 
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available. Cases with unilateral or bilateral dense obliterative pleural adhesions 
were not investigated for apical scars. Cases Avith thin focal or extensive pleural 
adhesions Avere carefully studied and not infrequently t 3 "pical apical scars were 
obserA’’ed beneath the pleural adhesions. OtherAAuse, the only restriction was 
that cA-ery case be thoroughly studied, an aA^erage of tAA*o hours being required 
for each necropsy. The author A\’as not responsible for the performance of the 
general necropsj’’ nor for the recording of the necropsy findings in any of the 
cases. Persons of Caucasian and of Negro races AA’ere inA^estigated and all cases 
over three months of age were included. 

TABLE 1 


Comparison of apical scars with age, race and presence or absence of tuberculous 

foci: 9S0 white — B99 Negro 


SAGE 

! TDBERCtJ- 
1 lASlS 

APICAL SCASS j 

TOTAL 

ACE 

3 months to2P 
years 

30 to 49 years 

Over SO years 

White 

Present 

Total 

722 

54 

253 

415 

! Present 

347 (48.1%) 

2 (3.7%) 

S3 (32.8%) 

262 (63.1%) 

Absent 

375 (51.9%) 

52 (96.3%) 

170 (67.2%) 

153 (36.9%) 

Absent 

Total 

23S 

82 

89 

67 

Present 

76 (31.9%) 

3 (3.8%) 

28 (31.4%) 

45 (67.2%) 

Absent 

162 (68.1%) 

79 (96.2%) 

61 (68.6%) 

22 (32.8%) 

1 

Negro 

! 

Present 

Total 

184 

52 

94 

38 

Present 

27 (14.7%) 

— 

14 (11.7%) 

13 (34.1%) 

Absent 

157 (85.3%) 

52 (100%) 

SO (88.3%) 

25 (65.9%) 

i 

Absent 

Total 

115 

57 

42 

16 

Present 

9 (S%) 

1 {1-7%) 

5 (11.9%) 

3 (18.8%) 

Absent 

106 (92%) 

56 (98.3%) 

37 (88. 1%) 

13 (81.2%) 


BESUETS 

Table 1 presents a comparison of apical scars with reference to age, race and 
the incidence of macroscopic eAudence of tuberculous infection. Fourteen hun- 
dred cases were studied but 141 are not included in the data as dense unilateral 
or bOateral obliterative pleural adhesions, dense pleural adhesions associated 
•with apical tuberculosis or tuberculosis of considerable extent -with accompany- 
ing pleural adhesions were present. Of the remaining 1,259 cases, 960 were 
Caucasians and 299 were Negroes. 
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The relationship between age and apical scars is evident. No apical scars 
were found in 106 persons under 20 years of age although this group showed an 
incidence of 21.7 per cent of tuberculous foci. There were 140 cases between 20 
and 29 years of age with an incidence of 3.5 per cent with apical scars and 59.3 
per cent with tuberculous lesions. In 290 persons over 60 years of age, apical 
scars were present in 65.9 per cent and tuberculous foci in 88 per cent of the 
cases. Apical scars occurred as frequently in persons without any evidence of 
tuberculous lesions in their tissues as they did in those with single or multiple 
tuberculous foci. 

It was found that apical scars occurred more frequently in Caucasians than 
they did in Negroes, regardless of age. A somewhat similar condition was found 
relative to sex in Caucasians where apical scars were present in 24.2 per cent of 
219 females and in 53.1 per cent of 697 males over 20 years of age. In similar 
groups of Negroes, apical scars were present in 13 per cent of 85 females and in 
17.7 per cent of 141 males. The incidence of tuberculous lesions in these four 
groups were as follows; white female, 69.2 per cent; white male, 82.4 per cent; 
Negro female, 61.2 per cent; Negro male, 66.7 per cent. While the white male 
showed the highest percentage of tuberculous infection, this fact, by itself, does 
not account for the difference noted in the relation of apical scars to sex and race. 

Apical scars were recorded in 459 cases with a bilateral and symmetrical 
distribution in 446 (97.2 per cent). Nine of the 13 cases with unilateral apical 
scars were white males, 3 were white females and one was a Negro male who had a 
large sj^ihilitic aneurysm of the arch of the aorta that protruded into the right 
chest with the apical scar being at the apex of the right upper lobe, perhaps a 
contrecoup effect. Focal adhesions were present over the apex of the opposite 
lung in 7 cases. The bilateral and symmetrical pattern of the apical scars bore no 
semblance to the asymmetrical and scattered distribution of the tuberculous 
lesions. 

Tuberculous foci contiguous to or directly involving apical scars, which were 
bilateral, were observed in 33 cases with the tuberculous lesions being unilateral 
in 26 and bilateral in 7 instances. There were 20 persons who had apical tuber- 
culous lesions with neither apical scars nor focal pleural adhesions. Forty-five 
persons, not included in the data in table 1, had tuberculous lesions with dense 
obliterative focal pleural adhesions in the area where apical scars usually occur 
with the foci being bilateral in 23 and unilateral in 22 instances, the latter group 
showing no apical scars on the opposite side. It is evident that tuberculous 
lesions can occur in the apex, unilaterally or bilaterally, with or without apical 
scars being present. 

On occasion a lower lobe of a lung may be unusually large with its apex forming 
one-half or more of the dome of the lung. Twelve such specimens were observed 
in this study. In 6 instances, the left lower lobe occupied such a position with 
apical scars being present in the left lower, the left upper and the right upper 
lobes. One case showed the left lower lobe occupying two-thirds of the dome of 
the lung with apical scars present in the left lower and right upper and no scar in 
the left upper lobe. Another case showed the lower lobe on either side occupying 
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one-half of the dome of the lung with an apical scar in both lower and both upper 
lobes. No tuberculous foci were found in 3 of the S cases. In the 4 remaining 
specimens no apical scars were present with 3 exhibiting tuberculous foci. An- 
other case had a large right azj^gos lobe with apical scars in it and in both upper 
lobes. Apical scars have not been observed in lower lobes except as noted 
above, although tuberculous foci have often been found in the upper portions of 
lower lobes. 


DISCUSSION 

The observ^ations presented in this paper are concerned primar% with the 
etiological relationship between apical scars, sometimes called “apical caps,” 
and tuberculous infection. The pathogenesis of these peculiar lesions can be 
determined only by a study of the process in different age groups when it may be 
possible to obtain specimens in different stages of development. In the present 
study, evidence of tuberculous infection is based on the finding of calcified or 
caseous foci or of tuberculous ca^dty in the lung parench 3 Tna, in areas dissociated 
from the typical apical scar, or similar tuberculous foci in lymph nodes or other 
tissues. Phleboliths, small chondromata and “osteomata” have been observ^ed in 
some of the cases and such lesions are fairly easily recognized from their macro- 
scopic appearance. Flat calcified or bony^ plaques were frequentty observ'ed in 
the more superficial portion of apical scars, especially in persons over 50 j^ears of 
age, and these have not been considered as indicative of tuberculous infection. 
Had all apical scars been interpreted as tuberculous in nature, the only efi'ect 
would have been to increase, hy a few percentage points, the incidence of tuber- 
culous infection in white persons over 20 j^ears of age. An uncritical acceptance 
of a tuberculous etiology for all apical scars allows a plausible explanation for the 
increase of these lesions with age, but the differences noted in relation to sex and 
race can hardly be accounted for in this manner. 

The occurrence of apical scars in lower lobes onlj' when thej' form half or more 
of the dome of the lung raises a question which cannot logical!}' be e.xplained on a 
basis of tuberculous infection. Similarlj', the presence of bilateral apical scars 
without any definite tuberculous lesions in the rest of the tissues is not satis- 
factoiily accounted for by the theory that such lesions are the result of a post- 
primary hematogenous dissemination of tubercle bacilli. Tuberculous foci do 
develop in the apex of the lung and they maj' be bilaterally disposed. They may 
also be found in the lung tissue contiguous to apical scars which they may involve 
in the course of their development. On the other hand, the bilateral sjunmetry 
of apical scars bears little semblance to the asj’-mmetrical and scattered pattern 
of tuberculous lesions. 

The belief that apical scars are healed tuberculous foci has long confused 
thought relative to the pathogenesis of phthisis. This confusion has resulted 
from a failure to distinguish between a strictly tuberculous involvement of the 
apex of the lung, tuberculous foci contiguous to apical scars and apical scars 
without any evidence of tuberculosis either in the scarred area or in other tissues 
of the bod}'. Phthisis may have its inception in an apex and pursue an apico- 
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caudal course; it may begin infraclaA'icularlj’" (FriihinfiUrat ) ; or it may originate in 
the upper portions of any pulmonary lobe; and without any relation to apical 
scars in either instance. 

Many of the apical scars noted in this study were of sufficient size and density 
to cast shadows on a roentgenographic film. Since significant tuberculosis may 
occur in the same location, it is necessary to try to differentiate between the two 
conditions. Fortunately, apical scars rarely occur and are always of slight extent 
below the age of 30 so that in the younger age groups they need not be con- 
sidered, even if there are bilateral apical shadows. The increasing frequency 
of bilateral apical scars with advancing age indicates the necessity for caution in 
the interpretation of apical shadows as tuberculous, especially in white males over 
50 years of age. The problem will be less complicated in Negroes for bilateral 
apical scars, nontuberculous in nature, are infrequent at any age in this race. 
Shadows of calcium density in the apical region are no sure indication of tubercu- 
lous lesions. Since tuberculous lesions in association with apical scars are more 
frequently unilateral than bilateral, a considerable inequality of the shadows 
on the two sides would suggest the presence of a tuberculous lesion. 

CONCLUSIONS 

1 . Apical scars were observed in 423 (44.1 per cent) of 960 white persons and in 
36 (12 per cent) of 299 Negroes. The incidence of tuberculous infection was 
75.2 per cent and 61.2 per cent, respectively. 

2. Apical scars were not observed in 106 individuals under 20 years of age. 
In 403 white males over 50 years of age, they were present in 275 (68.2 per cent) 
with the lesions being bilateral in 98 per cent. The incidence of tuberculous 
infection in these two groups was 21.7 per cent and 86.8 per cent, respectively. 

3. In white persons over 20 years of age, apical scars were present in 24.2 per 
cent of 219 females and in 53.1 per cent of 697 males. Tuberculous foci were 
present in 69.2 per cent of the females and in 82.4 per cent of the males. 

4. Apical scars were observed in lower lobes only when the apex of this lobe 
formed one-half or more of the dome of the lung. 

5. Apical scars were present with equal frequency in persons who exhibited no 
macroscopic evidence of tuberculosis in their tissues and in those who had single 
or multiple tuberculous foci. 

6. No definitive evidence was found to support the theory that bilateral 
apical scars represent healed tuberculous lesions following a postprimary hema- 
togenous diss emination of bacilli. 

7. It appears obvious that typical, bilateral apical scars, sometimes called 
“apical caps,” are not etiologically related to tuberculous infection. 

CONCLUSIONES 

Las Cicatrices Apicales: Su Relacion Etiologica con la Infeccion Ttibercuhsa 

1. En 423 (44.1 por ciento) de 960 sujetos blancos y 36 (12 por ciento) de 299 
negros observdronse cicatrices apicales, en tanto que la incidencia de infeccibn 
tuberculosa fu6 de 75.2 y 61.2 por ciento, respectivamente. 
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2. No SC obsen’aron cicatrices apicales cn 106 individuos de menos de 20 auos. 
Entre 403 varoncs blancos de mas dc 50 auos, se hallaban present cs cn 275 (6S.2 
por ciento), siendo bilateralcs cn 9S por ciento. La incidencia de infeccidn tuber- 
culosa cn esos dos grupos represonto 21.7 y S 6 .S por ciento, respectivamentc. 

3. Entre las personas blancas dc mas de 20 anos, habia cicatrices apicales cn 
24.2 por ciento dc 219 mujcrcs 3 * 53.1 por ciento dc G97 hombres, en tanto quo la 
proporciOn dc focos tuberculosos era de 69.2 5 ' S2.4 por ciento, rcspectivamento. 

4. Solo se obserwaron cicatrices apicales cn los lobulos inferiorcs cuando cl 
vertice del lObulo dado formaba la niitad o mils de la cupula del pulm 6 n. 

5. La frccucncia de las cicatrices apicales fud igual en las personas quo no 
mostraban signos macroscopicos de tuberculosis cn sus tejidos j* en las que tenian 
focos tuberculosos aislados o multiples. 

0 . Xo so encontraron datos definitivos que apoycn la teoria de quo las cicatrices 
apicales bilateralcs representen lesioncs tuberculosas curadas a contimiacion de 
una diseminacion hcmatdgcna postprimaria de bacilos. 

7. Parcce manificsto que las tfpicas cicatrices apicales bilateralcs no se hallan 
ctiologicamcntc relacionadas con la infcccidn tuberculosa. 
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PRIMARY AND REINFECTION TUBERCULOSIS AS THE CAUSE OF 

DEATH IN ADULTS'-- 

An Anal 3 rsis of 100 Consecutive Necropsies ^ 

E. M. MEDLAR’ 

In 1917, Opie (1) proposed an explanation for a differentiation between tuber- 
culosis in the child and in the adult on the basis that adult tuberculosis is due to a 
reinfection. “First infection in almost all of those who reach adult life occurs in 
childhood and has the characters of a first infection in animals since it tends to 
implicate regional IjTuphatic nodes.” “Apical tuberculosis usually exhibits the 
characters of a second infection, since it pursues a chronic course and is un- 
accompanied by tuberculosis of regional Ijunphatic nodes.” Three facts are 
known, as of to-da}’, which would seem to warrant a review of the conclusions 
drawn by Opie. First, tuberculin sur\’^eys show that a considerable decrease in 
the incidence of tuberculous infection in young people has occurred in the past 
twenty-five years. Second, in recent years a considerable number of tuberculin- 
negative young adults have developed progressive tuberculosis which, from 
roentgenograms, cannot be distinguished from the “reinfection” type. Third, 
while tuberculosis in children has decreased appreciably, adult tuberculosis has 
not decreased in equal proportion. 

The pathological changes obsen^ed in children and adults dying from tubercu- 
losis at the present time show the same differences as were present twenty-five 
3’^ears ago. Large caseous lymph nodes continue to be a prominent feature in 
young cliildren and an infrequent occurrence in adults. Calcified foci are 
frequently obseia'ed in adults and are rarely mentioned in children dying from 
this disease. On the basis that caseous Ijnnph nodes are indicative of a pro- 
gressive primar}’- infection and calcified Ijunph nodes of a healed primary infec- 
tion, it was thought that it might be possible to determine what proportion of 
adults were djdng from a primary' infection and what proportion from a reinfec- 
tion. It appeared that no reliance could be placed on the presence or absence of 
calcified foci m the lung in distinguishing between primarj* and reinfection disease 
for two reasons; first, it is now known that small caseous foci in areas of endo- 
bronchial dissemination can calcifj’-; second, since practically all cases exhibit 
cavitation to a greater or lesser extent, it would be impossible to determine with 
certainty Avhether a calcified primary focus had been present in the lungs. 

^UTERI.\n AND METHOD OF PROCEDURE 

One hundred consecutive necropsies on adults over IG years of age who died 
from tuberculosis were thoroughly investigated with especial emphasis placed 
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upon a painstaking study of the thoracic and abdominal lymph nodes. The 
material used came in verj’- large part from the Chest Division of Bellevue 
Hospital. 

The contents of the thorax were removed en masse and all lymph nodes found 
adjacent to bronchi, in the pleura and in the mediastinal contents were indi- 
vidually searched for macroscopic evidence of caseation, calcification and fibrosis. 
A similar procedure was used for the abdominal lymph nodes. The abnormal 
conditions and the location of the nodes in which lesions were observed were 
carefully recorded for each case. Fresh, unfixed specimens w'ere examined on 
removal or soon thereafter. This procedure was chosen because formalin fixa- 
tion hardens Ijunphoid tissue so much that fibrosis cannot easily be detected and 
discovery of minute foci of caseation and of calcification is rendered difficult. 
The Ijunph node texture was determined by palpation with bare fingers. Each 
node was sliced into sections about one millimeter in thickness with a sharp 
scalpel which proved of great value in the detection of minute foci of calcification 
and in appreciating the density of the tissue. It took from two to three houre to 
complete the examination of the lymph nodes in each case. 

All lungs were carefully examined for the presence of cavity formation and, if 
more than one cavity was found, an estimate as to which cavity might be the 
oldest was made on the basis of fibrotic tissue and the appearance of the cavity 
wall. In those cases in which little pathological changes other than miliary 
tubercles were present, a careful search for the presence of small calcified foci 
which might represent the remnants of a healed primary infection was made. 
In such cases, the lung parenchyma was cut into slices of tissue about 5 milli- 
meters in thickness and each slice was palpated with bare fingers. The mucosa 
of the entire gastro-intestinal tract was carefully inspected for the presence of 
tuberculous ulceration. 

For a comparison of tuberculous infection in children with that in adults, 100 
consecutive routine necropsy protocols of children below 10 years of age who 
died from tuberculosis in Bellevue Hospital w'ere used. From each record was 
abstracted information as to involvement of lymph nodes in the thorax and in 
the abdomen, cavity formation in the lung and tuberculous ulceration of the in- 
testine. In so far as the involved l5Tnph nodes are concerned, these records 
did not contain as detailed information as was recorded in the adult cases used in 
this investigation, but in each protocol there W'as mention of the presence or 
absence of caseation in both thoracic and mesenteric nodes. It is possible that 
small caseous foci might have been observed in the nodes of those cases in which 
no lesions were mentioned had a verj’^ thorough search been made. 

EESUETS 

A comparison of the lesions found in the thoracic Ijunph nodes in the children 
and in the adults with reference to race is presented in table 1 . There was a con- 
siderable variation in the number and size of the caseous nodes in the children, 
with the Negro children, as a whole, showing more ex-tensive lymph node changes. 
Of the 6 children on whom there was no record of caseation or calcification in the 
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nodes, 5 were white children. In one of the 6 cases, no caseous focus was found 
in the lungs. This child had a tuberculous ulcer of the intestine mth caseous 
mesenteric nodes and died from generalized miliar\" tuberculosis, apparently a 
primary intestinal infection. In the 5 remaining cases, small caseous paren- 
chymal foci were described in 3 and subapical tuberculous ca^dties in 2 instances. 
Death was due to generalized tuberculosis with meningitis in 3, and extensive 
caseous pneumonia in 2 cases. The 3 cases with calcified nodes were white 
children all of whom had extrapulmonary tuberculous foci and died from gen- 
eralized miliary disease, 2 ha^’ing meningitis. In one case, a small puckered scar 
was observed in the lung, and in 2 cases, small caseous and calcified parenchjTnal 
foci were noted. 


TABLE 1 


Condilion of thoracic lymph nodes in individuals dying from tuberculosis 
Children and adults compared according to race 



TOTAL 

1 

CONT)mOS OP THOlAaC LYUPH NODES 

Castous 

Calcified 

Calcified and 
caseous 

No caseation or 
calcification 

Children under 10 years 

Total 

100 (100%) 

91 (91%) 

*3 (3%) 

i 

tc (0%) 

White 

Colored 

03 (100%) 
37 (100%) 


3 (4.S%) 

— 

j 

5 (7.9%) 

1 (2.7%) 

Adults over 10 years 

Total 

100 (100%) 

34 (34%) 

20 (20%) 

17 (17%) 

t23 (23%) 

White 

Colored 



22 (30.1%) 

4 (14.S%) 

13 (17.9%) 

4 (14.8%) 

20 (27.5%) 
i 3(11.1%) 


* 10 year white male, 4 year white male, 4 year white female. 

t 10 year colored male, S year white male, pos. micro., 21 year white male, 2 year white 
male, 1| year white female, 1 J year white male. 

t 13 examined microscopically, 12 had microscopic tuberculous foci. 

In a number of the adult cases in which the b-mph nodes are recorded as 
caseous, only a small focus, at times not over two millimeters in diameter, was 
found in a single node. Such IjTiiph nodes were of normal size and appearance 
and the involvement would have been missed had not the nodes been cut into 
thin slices. In some ettses, several hmiph nodes were enlarged and entirely 
caseous. This condition was more frequently seen in the colored race. 

The calcification noted varied from a single focus not over one or two milli- 
meters in diameter in a single h-mph node to one or two completely calcified 
nodes. In the cases where both calcified and caseous foci were obsert'cd, thev 
were in all but 2 cases in hunph nodes which drained different areas of the pul- 
monary tissue. The areas of calcification were usually of small size and were 
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confined to one or two lymph nodes. The caseous foci were usually of small size 
but in a few instances the extent was as great as that found in cases in which 
caseous Ijunph nodes only were obsen’’ed. Had not a thorough sectioning of all 
lymph nodes been done in every necropsy, the coexistence of calcified and caseous 
nodes would have been missed in nearly all of the cases. This is well illustrated 
by the case of a white male, 76 years of age, W'ho died from generahzed miliary 
tuberculosis with tuberculous meningitis. Two soft caseous nodes were easily 
demonstrated adjacent to a branch of the pulmonary artery to the right lower 
lobe with one of the nodes ha^dng eroded through the wall of the artery, thus be- 
coming the source for the general dissemination. The pulmonaiy parenchyma 
directly supplied by this artery was so heavily seeded with tuberculous foci 
that no old parench 3 'mal focus was found. On the left side, a two millimeter 
calcified focus in a single lymph node adjacent to the left lower lobe bronchus 
and a one millimeter calcified lesion in the parenchyma of the lower lobe 3 mm. 
beneath the diaphragmatic pleura were observed. 

Failure to find either caseous or calcified foci in thoracic lymph nodes was 
wholly unexpected. In 2 of the 23 cases, calcified mesenteric nodes were present. 
In 21 cases, no macroscopic evidence of either caseation or calcification in lymph 
nodes was found anyT\’here. Macroscopic evidence of fibrosis was obtained in 
some of the cases but when this was present the distribution was bilateral and at 
times quite extensive. Because of the pattern and of the coexistence of a con- 
siderable degree of pneumonoconiosis in such cases, the fibrosis was not regarded 
as evidence of a healed tuberculosis. Two-thirds of the cases revealed no 
macroscopic abnormality aside from the accumulation of black pigment. Bfis- 
tological sections were made of lymph nodes from 13 of the cases, some with and 
some without macroscopic evidence of fibrosis, and in 12 of them microscopic 
tuberculous foci were found irrespective of the presence or absence of fibrosis. 
This demonstrates that tubercle bacilli had gained entrance to the lymphatics 
and that a macroscopic examination of lymph nodes is inconclusive as to the 
presence or absence of minute tuberculous foci. 

The differences in the lymph node changes between the child and the adult is 
evident. The extent of caseation of lymph nodes was, when present, consid- 
erably less in the adult, with individual exception. On the other hand, calcified 
foci and absence of macroscopic lesions were much more frequent in the adult. 
There is a somewhat similar difference between the white and the Negro adult. ^ 

The condition of the thoracic lymph nodes in relation to different age groups is 
presented in table 2. In the routine necropsies of children under one year of 
age, caseous lymph nodes were recorded in every case. The similarity in distri- 
bution of the different conditions in the Ijmph nodes in children above one year 
of age and in adults between 16 and 29 years of age is quite striking, especially 
with reference to the frequency of caseous foci and the infrequency of unmvolved 
lymph nodes. Contrariwise is the high incidence of calcified and of uninvolved 
Ijmaph nodes and the very low incidence of caseous foci in cases over 50 years of 
age. This contrast in age groups suggests that perhaps the age of the individual 
more than a blockage of the Ijmphatics may have a bearing upon the type and 
the extent of tuberculous involvement of lymph nodes. 
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The possibility of a primary tuberculous infection originating in the intestinal 
tract is well kno^vn. It is necessary, therefore, to investigate the mesenteric 
l 3 anph nodes in all tuberculous cases when the question of primary and rein- 
fection disease is under consideration. And in such a study, the relationship of 
tuberculous cavity in the lung to tuberculous ulceration of the intestine and to 
caseous mesenteric lymph nodes must be determined. Such a comparison is 
presented in table 3. 

In the children there was but a single case where it seemed probable that the 
primary infection occurred in the intestine, while in the adult 7 cases showed old 
calcified mesenteric nodes suggesting that at least this number may have had a 
primary intestinal infection. Caseous mesenteric nodes were recorded two and 
one-half times as often in the routine necropsy records of the children as the 

TABLE 2 

Condition of thoracic lymph nodes in individtials dying from tuierculosis 
Children and adults compared according to age 


CONDITIOM OF THOKACIC LVUPH NODES 


AGE 

TOTAL 

Caseous 

Calcified 

1 

1 Calcified and 

1 Caseous 

No caseation or 
calcification 

Children under 10 years 

Total 



3 (3%) 

— 

6 (6%) 

Under 1 year . 

26 (100%) 

26 (100%) 


— 


1 to 5 years, . . 

54 (100%) 

48 (88.8%) 

2 (3.7%) 

— - 

4 (7.5%) 

5 to 10 years. . 

20 (100%) 

17 (85%) 

1 f5%) 

— 

2 fl0%) 



Adults over 16 years 


y 

Total 



26 (26%) 

17 (17%) 

23 (23%) 

16-29 

16 (100%) 

12 (75%) 

1 (C.3%) 

1 (6.3%) 

2 (12.4%) 

30-49 

49 (100%) 

20 (40.8%) 

8 (16.3%) 

10 (20.4%) 

11 (22.5%) 

50 or older 

35 (100%) 

2 (5.7%) 

17 (48.6%) 

6 (17.1%) 

10 (28.6%) 


author found them in the adult, while no calcified mesenteric nodes were men- 
tioned in the records of the children. 

The 38 cases with pulmonary cavities in the children were so recorded in the 
protocols. In addition, there were 4 cases in which bronchi, eroded by caseous 
l 3 'mph nodes, were considered as the source for caseous pneumonia. Several 
cases had a description of bronchogenic dissemination, and in these cases ulcera- 
tive tuberculous lesions discharging bacilli into the bronchi must have been 
present. Small catyties are often missed in pulmonarj' tuberculosis in children 
because of insufficient search. From these considerations, one may judge that 
tubercle bacilli had been swallowed by most, if not all, of the children in whom 
CcTseous mesenteric nodes were recorded and in whom tuberculous ulcers of the 
intestine were also found. Under the circumstances, it is significant to find such 
a close correlation between pulmonarj' cavitation, intestinal ulceration and 
caseous mesenteric nodes. 
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Onlj' 21 of the S9 adult cases with ttibcrculous ca\dty in the lungs exliibitcd 
caseous mesenteric nodes, and no such nodes were found in 11 eases ^vithout 
pulmonarj' ca\dtation. Tuberculous ulcers of the intestine were present in one- 
lialf of the eases wth pulmonarj' cavity and in none of the eases wthout it. Of 
the 21 eases which had caseous mesenteric nodes, 19 had tuberculous ulcers of the 
intestine. In 2 eases the author failed to find evidence of intestinal ulceration 
where caseous mesenteric IjTnph nodes were present. 

TABLE 3 

Relation of caseous mesenteric hjmph nodes to cavity in the lung and ulceration of 

(he inicslinc 

Children and adults compared 


tvwrn 

TOTAt 

tUKC5 1 

i 

INTESTIKES 



1 Cavity 

No cavity | 

Ulctr 

No ulcer 


Children under 10 yc.irs 


Total 

100 

3S (100%) 

62 (100%) 

*40 (100%) 

t60 (100%) 

Caseous 

43 

25 (65.5%) 

IS (29%) 

35 (S7.5%) 

S (13.3%) 

No gross case- 
ation 

157 

13 (34.5%) 

44 (71%) 

5(12.5%) 

52 (86.7%) 


Adults over 16 ye.irs 


Total 

100 

89 (100%) 

11 (100%) 

45 (100%) 

55 (100%) 


Caseous 

17 

17 (19.5%) 


15 (33.3%) 

2 (3.6%) 

Calcified 

Calcified and 

3 

3 (3.4%) 


1 (2.2%) 

2 (3.6%) 

caseous 

No gross cal- 
cification or 

4 

4 (4.5%) 

1 

4(S.S%) 

— 

caseation . . . 

76 

65 (73%) 

11 (100%) 

25 (56%) 

51 (92.8%) 


* In 15 cases with intestinal ulcer, no pulmonary cavity was mentioned. In 6 of these 
c.ases, bronchogenic spreads, and in 4, ulceration of a bronchus were mentioned. 

1 13 showed pulmonary cavity. 

j 6 of these showed microscopic tubercles; 3 pulmonary cavity— 3 no c.avit.y; 4 with 
intestinal ulcer; 2 no ulcer. 

Caseous thoracic lymph nodes were present in IS of the 21 adult cases with 
caseous mesenteric Ijunph nodes; 10 had caseous nodes only in both situations; 
5 had calcified and caseous thoracic and caseous mesenteric nodes; 2 had caseous 
thoracic with calcified and caseous mesenteric nodes; and in one case, calcified 
and caseous nodes were present in both sites. In the 3 remaining cases there u ere 
calcified thoracic nodes with caseous mesenteric nodes present in 2 and calcified 
and caseous nodes in one. 


niscussiON 

There are two facts with which all investigators will agree: first, a firet infection 
with the tubercle bacillus in the child usually results in an extension from a 
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parcnclijTnal focus through the l 5 mphatics to regional lymph nodes which gen- 
erally become entirely caseous; second, if and when the primaiy focus heals, 
calcified foci conmionly remain as mute e%ndence of the healed infection. This 
relationship between parencbjunal foci and lymph nodes in the drainage path, 
first reported by Parrot (2) in 1876 and later corroborated by Ivtiss (3), Ghon (4), 
Opie (1), Schtirmann (5), Sweany (6) and Terplan (7), to name a few, has had 
great influence upon the interpretation of tuberculous infection in the adult. 
Some investigators would not entirely agree with Schtirmann (5) who maintains 
that this combination, commonb' called the Ghon complex, is an absolute pathog- 
nomonic entity. 

Disagreements appear in reports on primary infection in the adult. Ghon (4), 
Terplan (7) and Ragnatti (S) claim that the Ghon complex is the same in adults 
and children, although Ragnatti believes that a primary infection is rare after 
the age of 15 j-ears. Sweany (9) found that primary infections in the adult 
behave differently from those in children. Opie (1) found that “almost all hu- 
man beings are spontaneously ‘vaccinated’ with tuberculosis before they reach 
adult life.” Blumenberg (10) obseia'ed that primary infections in adults are 
not characterized by involvement of lymph nodes, and he believes that this 
difference is influenced more by the age of the indmdual than by the allergic 
state. 

A maiority of investigators agree that phthisis is a reinfection phenomenon. 
Some think that this condition is the “relighting” of a smouldering unhealed 
focus derived from a primary infection which they call an “endogenous re- 
infection” — a wrong usage of the term reinfection.^ Others use the term reinfec- 
tion in its correct meaning, that is, a new exogenous infection after a first infection 
has completely healed. Pinner (11), for instance, in discussing immunological 
principles relative to data obtained from animal experimentation states: “Onlj’’ a 
well considered interpretation of the infection-reinfection experiments established 
the recognition that human phthisis is a reinfection tuberculosis, that infection 
and disease, identical in experimental animals, are two nosologically distinct 
entities in man, which in the animal can at best be approximated but can be re- 
produced only under exceptional circumstances.” There seems to be general 
agreement that there is no Ijmph node involvement in a reinfection disease and 
an “allergic state” is claimed to be responsible for this phenomenon. Recently 
Terplan (12) has reported cases in which a reinfection found in persons dying 
from other causes behaved just like a primary infection; and the author has 
evidence, not yet published, which corroborates these observations. On this 
question. Rich (13) comments as follows: “For the present purpose, it is sufficient 
to recognize that, while occasional individuals may lose the resistance conferred 
by a primary infection to the extent that they will respond to reinfe'etion with the 
development of a second primary type pulmonary lesion associated with caseation 
of the regional lymph nodes, the result of studies all over the world have shorni 
this event to be decidedly uncommon, regardless of the degree of exposure to 
infection.” 

< In discussing terminology, Terplan (Supplement to Am. Rev. Tuberc.,’ August, 1940, 
page 8) advocates the term “endogenous exacerbation” for this process. [Editor] 
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the present stud}' to determine the relative frequency of death from 
“primary” and “reinfection” tuberculosis in adults was begun, the dogma that 
caseous l}Tnph nodes were indicative of a progressive primary infection and 
calcified lymph nodes of a healed primar}' infection was accepted. On this basis 
alone, G2 of the 100 cases could be clearly separated into two groups: (/) 34 
adults died from a primary tuberculous infection with the youngest being 16 
years of age and the oldest being 6S years of age; (2) 2S adults died from a rein- 
fection tuberculosis with a range in age from 27 to 76 years. The pattern of the 
disease as a whole was indistinguishable in the two groups. 

The finding of both caseous and calcified l}'mph nodes in 17 cases was not at all 
anticipated. Two explanations may be offered for this. First, one primarj' 
focus may have healed and a concomitant primar}' focus may have progressed. 
Tliis explanation hardly seems plausible for the majority of the caseous l}'mph 
nodes resembled similar nodes obser\'ed in a primary infection and in a few cases 
the healed primaiy was in the intestine, thereby necessitating concomitant 
primar}’ infection in lung and intestine with a difference of behavior in the two 
sites in each case. The second explanation, supported by Terplan’s report (12) 
and the author’s ovm observation, is that, following healing of a primar}' in- 
fection, a reinfection was incurred which acted like a primar}' infection. This, 
in so far as the author is aware, has been reported in but 2 cases d}'ing from 
tuberculosis by Terplan (7). An incidence of 17 per cent in this series is certainly 
not in keeping with the obsen'ation of Rich (13) . Perhaps an explanation of this 
unexpected discovery is the thoroughness with which the l}'mph nodes were 
investigated. The pattern of tuberculous infection resembled that observed 
in the two groups discussed above. 

The group of 21 cases in which no macroscopic evidence of caseation or calcifi- 
cation in the bmph nodes was found brings up the question of incomplete pri- 
mary complexes, that is, a pulmonary focus vdthout l}'mph node involvement. 
Such a condition apparently has not entered the considerations on phthisis. 
Terplan (14) recently has reported as high as 28 per cent of incomplete primary 
complexes in cases d}'ing from causes other than tuberculosis which corresponds 
fairly closely to an incidence of 21 per cent in the group dying from tuberculosis 
obsei’r'ed in this study. In these cases one is in a quandary as to how to classify 
them. Are they cases of reinfection in which an incomplete primary complex 
has healed, or are they examples of progressive incomplete primary complexes? 
The literature on tuberculosis contains an occasional mention of incomplete 
primary complexes, but because of its apparent infrequency little serious con- 
sideration has been given the phenomenon. WTien, however, the position is 
taken that phthisis is a reinfection tuberculosis, as is done by Pinner,® Opie and 

'Pinner, in his discussion of "Incipient Pulmonary Tuberculosis as a Direct Con- 
sequence of Late Primary Infection,” ends his discussion as follows: “This whole problem 
of primary pulmonary tuberculosis in adults has, so far, found but little attention in U.S. A. 

It is entirely possible that these primary forms of pulmonary tuberculosis in adults .are less 
frequent and less severe in this country than in some parts of Europe.” (Pulmonary Tu- 
berculosis in the Adult, 1945, page 272.) It is the belief of the author that fatal primary 
pulmonary tuberculosis acquired in adult life is more frequent than is generally appreciated 
in this country. 
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others, the question of incomplete primary complexes becomes very important. 
In this series, it involved one-fifth of the cases. Here again, the pattern of 
disease differed not at all from that observed in the other groups. 

From the foregoing discussion, it is apparent that tuberculosis in the adult can 
hardly be placed in one all-inclusive group, that is, reinfection disease; or ex- 
plained by a single phenomenon, that is, hypersensitivity at high tide or low ebb. 
Hypersensitivity may well be a product of rather than a cause of the pathological 
processes observed. To the author, the lack of uniformity in the cases seems to 
fit in very well vdth the way Nature works. Concepts of a disease process are 
enhanced by a proper integration of the variables observed, whether they be 
observ'ed in natural or experimentally produced disease. Not infrequently this 
integration results in a realignment of accepted concepts. Such would seem to 
be the case in tuberculous disease in the adult for it appears that the peculiar 
pattern of phthisis can result from either a reinfection or a progressive primary 
disease. 

From the data obtained from this investigation it is possible to assemble 
groups of cases which would either confirm or refute the divergent views now held 
by different authors. For instance, Blumenberg’s idea that age rather than 
allergy influences lymph node involvement can easily be supported but a different 
assembly of cases would indicate that allergy might have the greater influence. 
It is frequently argued that the reason caseation of lymph nodes does not occur 
in reinfection disease is that the allergic state aids in localizing the bacilli so that 
they cannot gain access to the lymphatics. Contrariwise, it can be shown that, in 
most cases of reinfection, microscopic tuberculous foci are present in lymph 
nodes in the path of drainage and it can be argued that the lack of development 
of extensive caseation is due to unfavorable growth conditions in the lymphoid 
tissue. 

Roentgenological studies of adults with so-called reinfection tuberculosis fail 
to reveal any calcified foci in the thorax in the majority of the cases. Enlarged 
lymph nodes, indicative of extensive caseation, are infrequently observ'-ed in 
adults w^ho develop a “reinfection type” of disease after a conversion from a 
negative to a positive tuberculin sensitivity. The reasons for this condition are 
readily given. The calcified remnants of a healed primary infection are fre- 
quently too small to be recognizable roentgenologically, or are so placed that they 
would not be evident in the usual roentgenographic positions. The amount of 
caseation in lymph nodes in primary'- tuberculosis in the adult is very frequently 
too little to cause any appreciable enlargement of the nodes. It is no w'onder 
that the most ardent supporters of the dogma that phthisis is a “reinfection” 
tuberculosis are unable to differentiate roentgenologically betw'een a primary 
and a reinfection disease in the adult. 

Opie (1) and Terplan (7) are advocates of roentgenograms of excised lungs in 
studies such as the one under discussion. The author agrees that small calcified 
foci, especially’- in the lung, may be more quickly and easily detected by roentgeno- 
grams but small foci of caseation and of fibrosis w'ill fail to be registered in the 
films. It would be most unfortunate to have the roentgenogram replace ex- 
perienced sight and trained palpation in the examination of fresh tissues. If the 
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roentgenograms of excised lungs are utilized there still remains the necessity for 
very thorough dissection to reveal small foci not visualized in the roentgenograms. 

A fairly definite idea of the location of the oldest camty was possible in the 
majority of the cases and, with one exception, the location was in the upper 
portions of pulmonarj’^ lobes. In the exception, the small ca^^ty was in the 
diaphragmatic portion of a lower lobe. Tlie cases showed the usual and peculiar 
pattern of phthisis. Tliis occurred in both primaiy and reinfection cases, pro- 
vided it was possible to establish on morphological grounds a distinction between 
primarj’^ and reinfection disease. It would seem that entirety too much emphasis 
has been placed upon rcinfccdon as the cause of phthisis. 

lhat a large majority of indiidduals localize and heal primarj’’ tuberculous 
infections is e\ddent from the frequent calcified primary' complexes found 
at necropsj% It is probable that many reinfections are also s imil nrty han- 
dled although proof of this is not so readity obtained. Apparently the factors 
which permit the development of a progressive disease are peculiarities of certain 
areas of lung tissue and of conditions within an indiindaual which to date have 
escaped detection. One eindent fact is that an ability to heal a first infection is 
no guarantee that a subsequent infection will be similarty controlled. Whenever 
tuberculous foci in upper portions of pulmonarj' lobes progress to the state that 
they assume clinical significance, which includes the early indistinct roentgeno- 
graphic shadows of “minimal” disease, the condition is of serious import irrespec- 
tive of whether it is a primarj’^ or a reinfection lesion, and also irrespective of the 
age of the adult. It would seem ad\'isable to relegate the present concept of 
phthisis as a “reinfection” disease to a place of lesser importance for b 5 ' no 
means can it explain all cases of progressive disease in adults. 

CONCLUSIONS 

1. An analysis of 100 adults djnng from tuberculosis is presented with reference 
to the incidence of “primary” and “reinfection” disease on the dogma that 
caseous nodes indicate a progressive primaiy^ infection and calcification in 
lymph nodes a healed primary' infection. In this connection, the term reinfection 
is used in the sense that a previous infection had been healed. 

2. Thirty-four per cent of the cases died from a primarj' infection. Twenty- 
eight per cent of the cases died from a reinfection. Seventeen per cent had both 
calcified and caseous nodes and may be interpreted as djnng from a reinfection 
disease which acted like a prunary mfection. Twenty-one per cent of the cases 
had neither caseous nor calcified nodes. They may be regarded as dying from 
(f) a progressive incomplete primary complex tuberculosis or (2) a reinfection 
disease in which an incomplete primarj' complex had healed. 

3. The pattern peculiar to phthisis was present in these cases irrespective of 
the conditions obseived in the Ijunph nodes. 

4. It is evident that all cases of progressive pulmonaiy' tuberculosis in the 
adult cannot be explained on the basis of a reinfection, and it would appear to be 
equally difficult to explain them on the generally accepted interpretation of the 
influence of hypersensiti\'ity in reinfection. 
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5. Tor tbe development of pTogressivc pulmonary tuberculosis, that is, phthisis 
in the adult, it is essential that the tubercle bacillus become lodged in the cephalic 
portions of pulmonary lobes uhether it be a first or a subsequent infection. 
Beyond this fact all explanations are nebulous and await clarification. 

CONCLUSIONES 

La Incidcncia dc la Tuhcradosis Primaria y de Reinfeccion como 
Causa de Mtierle en cl Adulto 

1. Este andlisis de 100 personas adultas que murieron de tuberculosis presdn- 
tase con referencia a la incidencia de enfermedad “primaria” j-- de “reinfeccidn”, 
a base de la teoria de que los ganglios caseosos indican infeccifin primaria evolu- 
tiva y los calcificados infeccidn primaria cicatrizada, usdndose el tdrmino de 
reinfeccifin en el sentido de que una infeccidn previa ha cicatrizado. 

2. Un 34 por ciento de los enfermos murieron de una infeccidn primaria, y un 
28 por ciento de una reinfeccidn. Un 17 por ciento tenian tanto ganglios calci- 
ficados como caseosos, pudiendo interpretarse la muerte como debida a una 
reinfeccidn que actuo como infeccion primaria. En 21 por ciento de los casos no 
habla ganglios caseosos ni calcificados, y la muerte puede considerarse como 
debida a: (1) una tuberculosis compleja primaria incompleta evolutiva o {8) una 
enfermedad tipo reinfeccidn despufe de haber curado un complejo primario 
incompleto. 

3. Independiente del estado observado en los ganglios linfaticos, en estos casos 
existfa el patrdn peculiar de la tisis. 

4. Es manifiestn que no pueden explicarse a base de reinfeccion todos los casos 
de tuberculosis pulmonar evolutiva en el adulto, y parece iguahnente dificil 
explicarlos tomando la interpretacidn aceptada generalmente del influjo de la 
hipersensibilidad en la reinfeccion. 

5. Para el desarrollo de la tuberculosis pulmonar evolutiva, es decir, tisis, en 
el adulto es indispensable que el bacilo tuberculoso se aloje en las porciones 
cefalicas de los Idbulos pulmonares ya se trate de infeccifin primaria o subsi- 
guiente. A partir de ahl todas las explicaciones resultan nebulosas y necesitan 
esclaracimiento. 
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STREPTOMYCIN SENSITIVITY OF TUBERCLE BACILLP 

Studies on Recently Isolated Tubercle Bacilli and the Development of Resistance to 

Streptomycin in vivo 

GUY P. YOUMANS’ and ALFRED G. KA-RLSON^ 

Using the H37 strain of Mycobacterium tuberculosis, Schatz and Waksman (1) 
first demonstrated that tubercle bacilli were susceptible in vitro to the bacterio- 
static action of streptomycin. Subsequently, Youmans (2) discovered that the 
growth of 5 additional strains of rdrulent, human type tubercle bacilli was 
decidedly inhibited m vitro by streptomycin. Feldman, Hinshaw and Mann (3) 
have proved that streptomycin has a marked suppressive action on experimental 
tuberculosis of guinea pigs, and Youmans and McCarter (4) have found this 
agent effective in the control of experimental tuberculosis of white mice. 

It has been noted that vdth other bacteria (5) there is considerable variation 
in sensitivity to streptomycin between different strains of the same species. 
For this reason it was advisable to determine not only the sensitivity of strains 
of tubercle bacilli isolated from patients before treatment with streptomycin 
was started but also the range of sensitivity to streptomycin likely to be en- 
countered among recently isolated strains of tubercle bacilli. The relative 
sensitivity of human, bovine and ardan strains of tubercle bacilli to streptomycin 
was also determined. 

In a preliminary communication by Youmans, Williston, Feldman and Hin- 
shaw (6) it was reported that tubercle bacilli became resistant when exposed to 
streptomycin either in vivo or in vitro. The present paper reports further 
obsen^ations on the development of resistance to streptomycin by tubercle 
bacilli, isolated from patients who were undergoing treatment with this agent. 

Observations on the development of resistance to streptomycin in vitro will 
be reported in a separate communication. 

JtETHOnS 

Isolation of the strains of tubercle bacilli were made chiefly from a large number of 
patients who were suffering from various clinical types of tuberculosis; a few specimens 
were obtained at necropsy. Specimens of sputum and gastric washings from each patient 
were mixed with an equal volume of 3 per cent solution of sodium hydroxide, shaken in a 
Kahn shaker for fifteen minutes and placed in an incubator at 37°C. for thirty minutes. 
The mixture was then neutraUzed with 8.7 per cent solution of hydrochloric acid and 
centrifuged. The sediment was transferred to four tubes of glycerinated egg-yolk agar 
and four tubes of egg-yolk agar which contained no glycerine.^ Urine and suspensions 

' This work was aided in part (G. P. Y".) by a grant from Parke, Davis & Company, 
Detroit, Michigan. 

“ From the Department of Bacteriology, Northwestern University Medical School, 
Chicago, Rlinois. 

^ Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 

^ Nonglycerinated medium, as well as that which contains glycerine, is used in the culture 
of all specimens from new patients to facilitate the isolation of any bovine strains, since 
bovine strains do not grow well, on original isolation, in the presence of glycerine. 
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of tissues wore treated with oxalic acid according to the method of Corperand Uyei (7) 
and cultures were made in tlio manner just descriljed. 

Cultures wore examined weekly. Selections for tests of .sonsitiutj’ to streptomycin 
were made when colonics were large enough to bo scraped off and placed in .suspension, 
usually after three to .six weeks of incubation. 

Tlio sensitir’ity of the strains to the hactcriostatic action of streptomycin was deter- 
mined by a modification of the method previously dc.scribed (2-7). This method, in 
detail, is as follows : 

A modified Proskaucr and Beck sjaithclic medium of the following composition was 
employed; 


Asparagin 0.5 per cent 

Monopotassium phosphate 0.5 per cent 

Potassium sulfate 0.05 per cent 

Glycerol 2.0 per cent 

The above ingredients arc dissolved in the order given in distilled water, care being 
taken that each ingredient is completely dissolved before the next is added. The hydrogen 
ion concentration is then adjusted to pH 7.0 with 40 per cent sodium hydroxide, then add: 

Magnesium citrate 0.15 per cent 

This constitutes the b.asic medium which is sterilized in the autoclave at 15 lbs. pressure 
for twenty minutes. To this medium is then added nsoptically, for the purpose of ob- 
taining more rapid growth, enough sterile human, bovine or horse plasma or scrum to 
make a final concentration in the medium of 10.0 per cent. The plasma or serum is steri- 
lized by filtration through a Borkefeld or other suitable bacteriological filter. 

Glassivarc: All glassware, tubes, flasks, pipettes, etc., should be thoroughly cle.aned with 
either soap and water or cleaning solution and rinsed seven to eight times with tap water 
and three to four times with distilled water. 

Test tubes of any size may be employed, but care must be taken to adjust the volume 
of medium per tube to the size of the test tube. The maximum volume of medium used 
in test tubes 200 x 25 mm. is 10.0 ml. In test tubes 150 x 20 mm. the volume should not 
exceed 5.0ml. Smaller volumes can be used to advantage. One of us (A.G.K.) employed 
4.0 ml. volumes in 15 x 150 mm. test tubes. All glassware, including pipettes, is sterilized 
in the autoclave at a pressure of 20 lbs. for twenty minutes. 

Streptomycin dihitions: Streptomycin^ is dissolved aseptically in the above medium in 
whatever concentration may be desired. We routinely employ twofold dilutions which 
range from 100 microgranvs per ml. to 0.095 micrograms per ml. Higher concentrations 
are employed as needed. When preparing serial dilutions it is important to use separate 
pipettes for each dilution. Otherwise, not only will the dilutions be inaccurate but, due 
to carry over, inhibition of growth may occur several tubes lower than it should. 

Since we have found that the potency of streptomycin was not lost even when the me- 
dium in which it was contained was stored in the refrigerator at 10°C. for as long as five 
weeks, it is economical to prepare as many as a hundred tubes of each concentration of 
streptomycin at one time and store them for future use. 

‘ Furnished to A. G. K. through the courtesy of Merck & Co., Rahway, New Jersey. 
Furm’shed to G. P. Y. through the eatirtesyof Dr. L. A. Sweet, Parke, Davis & Company, 
Detroit, Michigan. 
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Preparation of suspensions of iuicrcle bacilli: A few flakes of growth of the tubercle 
bacillus strain to be tested are placed in one drop of 0.01 molar phosphate buffer or medium 
in the bottom of a sterile mortar. These are ground by hand^for a few minutes until a 
relatively homogeneous suspension is obtained. Tliis is diluted to a volume of 5 to 15 ml. 
by the gradual addition of sterile buffer solution. The resulting suspension is then trans- 
ferred to a sterile test tube and allowed to stand for thirty minutes. The larger coarse 
clumps will settle out lea\dng a relath'ely fine homogeneous supernatant suspension . This 
supernatant suspension is transferred by decantation or aspiration to a sterile test tube. 
Ten to 15 such suspensions can easily be prepared in an hour. 

These suspensions maj' be standardized in several ways. Since a tenfold variation in 
the amount of inoculum will not affect the endpoints of streptomycin sensitivity, an ac- 
curate standardization is not necessary. However, an inoculum should be chosen that 
will give good growth in a relatively short time and yet not be so large that false growth 
readings will be made. 

The best, and most rapid, method of standardization is the use of turbidimetric measure- 
ments in any suitable photoelectric colorimeter. 

If such an instrument is not available, use of Hopkins vaccine centrifuge tubes is rapid 
and not laborious. An aliquot of 1 to 5 ml. of each suspension is transferred to a Hopkins 
vaccine centrifuge tube and centrifuged at high speed for thirty minutes. The packed 
tubercle bacilli in the tip of the tube are measured in terms of cubic millimeters and ar- 
bitrarily each cubic millimeter is assigned a wet weight of 1.0 milligram. 

After standardization the suspensions are diluted so as to contain the desired inoculum 
for each tube in 0.1 or 0.2 ml. of phosphate buffer or medium. The inoculum to be pre- 
ferred should be from 0.1 to 0.5 mg. for each tube (wet weight Hopkins tube value). 

Duplicate tubes of each streptomycin dilution and appropriate control tubes of medium 
are inoculated with 0.1 or 0.2 ml. containing the desired amount of tubercle bacilli. The 
tubes should be inoculated rapidly to minimize the settling out of tubercle bacilli in the 
pipette. The tubes should be shaken vigorously after being inoculated and then incubated 
at 37°C. 

Growth of tubercle bacilli will frequently be evident as early as two to three days and 
final readings can often be made as early as four to five days after inoculation. However, 
since larger amoimts of growth are easier to observe, we have found that an incubation 
period of seven to fourteen days is tlie most satisfactory before making the final reading. 

In this medium the tubercle bacilli grow at the bottom and up the sides of the tube leav- 
ing the supernatant clear. When the tubes are gently shaken flakes of tubercle bacilli 
swirl through the medium. This flaky type of growth is very characteristic and with a 
little e.xperience is readily distinguished from any contaminating organism. 

The least amount of streptomycin which completely prevents this subsurface (sub- 
merged, deep-seated) growth is recorded as the streptomycin sensitivity of the strain 
being tested. 

The reliability of the method described for determining the sensitivity of tubercle 
bacilli to streptomycin is such that no significant differences were obtained when the same 
strains were tested independently in separate laboratories. Duplicate tests and repeated 
examinations of the same cultures for several months gave similar results. The variation 
was never greater than a plus or minus one dilution; the inherent error of the method. 

RESULTS 

In table 1 are tabulated the results on the tests of 131 recently isolated strains 
of tubercle bacilli for sensitivity to streptomycin. Those strains were, culturally. 
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tubercle bacilli of human 151)6; animal ts-ping tests for pathogenicit}" were not 
done. The results show that a majority of the strains were highl5' sensitive to 
the bacteriostatic action of strep tom5*cin: 90 per cent of them were inhibited by a 
concentration of less than 2 micrograms of streptom5'cin per cc. of medium. 
None of the strains exhibited an cxtremel}’’ high natural resistance to streptom}’- 
cin. All of these strains were obtained from patients prior to treatment mth 
streptom5’cin. 

TABLE 1 


Sensitivity of ISl recently isolated human strains of tubercle bacilli to streptomycin 


STKAIXS (lot) 

TTST-CtlXT. CONCENTRATION* Or STRErTOiTVCIS, 
Uicsoaois PER UL, 

6 

0.095 

26 

0.19 

44 

0.39 

26 

0.7S 

1C 

1.56 

9 

3.12 

3 

6.25 

1 

12.5 


TABLE 2 

Sensitivity of 16 bovine and lit avian strains of tubercle bacilli to streptomycin 


BOVOfE STS-MKS (16) 

tnXCrtNX COKCENTIATIOH OT STREPtOMYCIK, 
ulcsocRAUs rcR la. 

3 

0.095 

0 

0.19 

4 

0.39 

2 

o.rs 

1 

1.50 

1 

3.12 

AVUV STSAI-SS (!«) 


1 

0.39 


1.56 

5 

3.12 

o 

0.25 

3 

25.0 

1 

50.0 


In t.nblc 2 arc reported the results of tests of IG known l)ovjnc anri 14 known 
avian .^trains of t\iberclc bacilli for sensitivity to streptomycin. The degree of 
sen.'itivit}' of bovine strains appears to be of about the same order jis that of 
iiuman strains. majority of the avian strains appear to have greater natural 
resistance to the baeteriost.atic action of strop! om.vcin than do human or bovine 
strains. 
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TABLE 3 

Sensitivity to streptomycin of tubercle bacilli isolated from patients during treatment 

with streptomycin 


CASE 
^ uaIBEE 

SOUSCE OF OSGAKISMS 

STEEPTOU\CIN 

Days 

admisiS' 

tcred 

Average daily 
dose, mg. 

Total 
adminis- 
tered, g. 

Effective concen- 
tration, micro-* 
grams per ml. 

1 

Urine 

29 

0.1 to 0.2 

3.6 

3.12 

1 

Urine 

71 

0.5 to 1.0 

61.1 

1,000.0 

2 

Guinea pig* spleen 

92 

2 to 4 

238.0 

>1,000.0 

3 

Draining craniotomy wound 

38 

0.5 

19.0 

3.12 

4 

Gastric contents 

56 

1.5 

84.0 

>1,000.0 

5 

Uiintt 

0 

0 

0 

0.095 

5 

Kidneyt 

38 

0.5 to 1.0 

30.7 

100.0 

6 

Gastric contents 

0 

0 

0 

0.39 

6 

Gastric contents 

131 

1 to 2 

192.0 

>2,500.00 

7 

Spinal fluid 

0 

0 

0 

0.78 

7 

Meningest 

48 

1 to 2 

58.1 

500.0 

S 

Gastric contents 

0 

0 

0 

0.78 

8 

Gastric contents 

78 

1.0 

78.0 

>2,000.0 

9 

Gastric contents 

0 

0 

0 

0.78 

9 

Gastric contents 

131 

1 to 3 

261.0 

>2,000.0 

10 

Axillary abscess 

36 

1.0 

31§ 

0.095 

11 

Sputum 

30 

1.7 

51.0 

0.39 • 

12 

Spinal fluid 

88 

2.5 

220.0 

10.0 

13 

Lungt 

42 

0.5 to 10.0 

242.5 

1.56 

14 

Gastric contents 

30 

3.0 

90.0 

0.39 

14 

Gastric contents 

60 

3.0 

180.0 

>2,000.0 

15 

Urine 

34 

1.8 

61.2 

0.39 

15 

Urine 

46 

1.8 

82.8 

>2,500.0 


* Inoculated with urine from patient, 
t Surgical specimen, 
t Specimen obtained at necropsy. 

§ Patient received less than 1 g. on a few days. 

In table 3 are presented the results of tests for sensitmty to streptoni3’^cin 
made on cultures of tubercle bacilli isolated from patients during the course of 
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treatment with streptomycin. In addition, in cases 5, G, 7, S and 9 the results of 
tests for sensiti\nty to streptomycin made on strains isolated prior to treatment 
arc also given; these results, along with others, were also used in preparation of 
the data presented in table 1. 

The data presented in table 3 arc not complete enough to warrant conclusions 
as to clinical significance but certain facts are apparent. Cultures isolated from 
pat ients who have been given 1 to 2 g. of streptomycin daily for several months 
may have much greater resistance to the drug in vilro than cultures isolated prior 
to treatment.. Whether this increase in resistance to the drug is gradually 
acquired by the tubercle bacilli or .appeals suddenly as a result of survival of 
resistant strains normall}' present is not discernible from our data. Of special 
interest in this regard is case 15 in which tubercle bacilli in cultures of urine ob- 
tained thirty-four days after treatment was started were sensitive to streptomy- 
cin in concentration of 0.39 micrograms per cc., whereas tubercle bacilli in 
cultures obtained twelve days later were resistant to the substance in concentra- 
tion of more than 2,500 micrograms per cc. 

The method used for determining the sensitivity of tubercle bacilli to strep- 
tomycin permits detection of only those bacilli which have the greatest resistance 
to the drug; such bacilli are detected even though they ma}' be present in a 
culture in exceedingly small numbers. We have not determined whether or not 
both sensitive and resistant strains may be present in the same cultures.® At 
present we do not know what clinical significance maj' be attached to the pres- 
ence of streptomycin-resistant strains of tubercle bacilli in treated patients. 

CONCLUSIONS 

Tlie majority of tubercle bacilli isolated from patients prior to t reatment with 
streptomycin are sensitive in vilro to streptomycin in concentrations of less than 
2 micrograms per ml. of medium. Ninety per cent of 131 strains studied were 
inhibited by the drug in concentration of 1.56 micrograms or less per ml. of a 
liquid medium which contained 10 per cent horse, beef or human plasma. 

Bovine strains of tubercle bacilli apparently exhibit the same order of sensi- 
tivity to streptomycin as those of the human type. 

Avian strains of tubercle bacilli are somewhat more resistant to the action of 
streptomycin in vitro than are mammalian strains. 

Cultures of tubercle bacilli isolated from patients after several months or more 
of treatment with streptomycin exhibit resistance to streptomycin in vilro 
several thousand times as great as that of cultures isolated prior to treatment. 

The clinical significance of the resistance to streptomycin developed by 
tubercle bacilli is not definitely established. 

CONCLUSIONES 

Sensibilidad de los Bacilos Tnherculosos a la Eslreptomicina 

La mayoria de'los bacilos tuberculoses aislados de los enfermos antes de recibir 
la estreptomicinoterapia son sensibles in vitro a la estreptomicina a concentra- 

« This phase of the question is now under investigation in the laboratory of one of us 
(A. G. K.). 
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ciones de menos de 2 microgramos por ml. de medio. Noventa por ciento de 131 
cepas estudiadas fueron inliibidas por la droga a una concentracion de 1.56 
microgramos o menos por ml. de vin medio Hquido que contenia 10 por ciento de 
plasma equino, bo^'ino a bumano. 

Las cepas bo^dnas de los bacilos tuberculoses manifiestan aparentemente el 
mismo tenor de sensibilidad a la estreptomicina que las del tipo humane. 

Las cepas aviarias son algo mas resistentes a la accidn de la estreptomicina 
in vitro que las de mamifero. 

Los cultivos de bacilos tuberculoses aislados de enfermos tratados por varies 
meses con estreptomicina manifiestan una resistencia in vitro a la estreptomicina 
varies miles de veces mayor que los cultivos aislados antes del tratamiento. 

No se ha establecido definitivamente el significado cllnico de la resistencia 
a la estreptomicina desarrollada por los bacilos tuberculoses. 
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STREPTOMYCIN RESISTANT STRAINS OF TUBERCLE BACILLI'--^ 

Production of Streptomycin Resistance in vitro 

ELIZABETH II. WILLISTON a.vd GUY P. YOUM.VXS 

That the sensitivity of bacteria to certain antibiotics can be altered bj’ con- 
tinued ex{)osure both in vivo and in vitro has been shown bt’ many investigators. 
The publications of Selbio, Simon and McIntosh (1) and of Gallardo (2) and 
others report the appearance of penicillin-resistant strains of Staphylococcus 
atircuc in patients treated with penicillin. Resistance to penicillin has also been 
produced in vitro. In this connection Abraham, Chain and collaborators (3), 
McKee and Houck (4), Rantz, Lowell and Kirbj’ (5), Rammclkarap and klaxon 
(6), and others have succeeded in producing penicillin-resistant strains of a num- 
ber of pathogenic bacteria by repeated exposure in broth cultures to increasingly 
higher concentrations of the drug. 

Buggs, Bronstein and associates (7) reported in 1946 that streptomycin- 
resistant strains had been isolated from patients recehdng treatment with that 
drug. Staphylococcus albus, Staphylococcus axtreus, Pseudomonas aeruginosa, 
Proteus vidgaris, alpha hemoljdic streptococci, diphtheroids and possiblj' .4rro- 
hacler acrogencs and beta hemolytic streptococci were shown to develop such 
resistance in the patient. Streptomycin resistance was induced in vitro in 4 
strains of gonococcus and 9 strains of meningococcus bj' Miller and Bohnhoff (S). 

In a preliminary report Y’oumans, Williston, Feldman and Hinshaw (9) 
showed that some strains of tubercle bacilli isolated from patients under strep- 
tomy'cin treatment showed a marked resistance, indicating that this organism is 
not an exception in its response to repeated exposure to the drug in the patient. 
At this time, 2 strains of Mycobacterium tuberculosis had been exposed to strep- 
tomycin in vitro and had developed an increase in resistance of over a thousand- 
fold. The present paper details the results obtained following exposure of IS 
strains of M. tuberculosis to streptomycin in vitro. 

METHODS 

The cultures used were a\'ian, bovine and human strains^ including the standard H3r- 
Jtv. The human and bovine strains had been isolated recently from patients nith activ'e 
tuberculosis who, with 2 exceptions (cases 6 and 97), had had no streptoms'cin therapy 

previous to culturing. _ . > -u j u 

S 3 mthetic medium containing plasma and streptomycin was prepared as described by 

1 From the Department of Bacteriologj', Northwestern University Medical School, Chi- 
cago, Illinois. „ , 

^This work was aided by a research grant from Parke, Davis & Company, Detroit, 

Michigan. , ^ ^ . r. t> i t-, • r. 

* Streptomycin was furnished through the courtesy of Dr. L. A. Sweet, Parke, Davis <.* 

Company, Detroit, Michigan. , ^ j a r> t- i 

♦ Strains used are included in the article reported by G. P. Youmans and A. G. Karlson 

on page 529 in this journal. 
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One ml. amounts of a filtrate of a culture of resistant H37Ev were added to a 
dilution series of streptomycin in broth and plasma and inoculated uith a 
sensitive strain of H37Rv. The streptomycin showed no lack of potency in the 
presence of the filtrate. 


TABLE 1 


Slreptomycin resistance developed in vitro of strains of M. tuberculosis 


STEADf AKD 
TYPE 

SODBCE 

XEAST AMOUNT OP 
STREPTOMYCIN IN MJCSO 
GRAMS PER MX.. RE> 
QUIEED TO INHIBIT COM- 
PLETELY GROWTH OF 
ORIGINAL CULTURE 

STREPTOMYCIN RE- 
PONSE AFTER EXPOSURE 

(microcrams per 

ML,) 

TOTAL 
NUMBER OP 
DAYS 
EXPOSED 

Human 





1 

Sputum 

0.195 

>1000 

94 

23 

GaBtric washing 

0.78 

>1000 

96 

24 

Gastric washing 

0.19 

>1000 

86 

52 

Gastric washing 

3.125 

>1000 

57 

60 

Lymph node 

0.095 

>1000 

91 

100 

Gastric washing 

1.56 

>1000 

120 

Bovine 





69 

Urine 

0.095 

>1000 

99 

Avian 





40 

Stock culture 

3.12 

>3200 

52 

Human 





H37RV 


0.78 

>1000 

63 

H37RV 


0.78 

>1000 

56 

6 

Urine 

3.12 

12.5 

98 

15 

Gastric washing 

0.78 

3.125 

66 

20 

Gastric washing 

0.78 

50.0 

100 

21 

Gastric washing 

0.39 

3.125 

77 

97 


1.56 

500.0 

112 

110 

Cervical lymph nodes 

0.78 

500.0 

108 

117 


1.5G 

12.5 

92 

120 

Sputum 

1.56 

3.125 

85 

Bovine 





118 

Urine 

0.39 

1.56 

117 


Patients from whom 7 of the strains were isolated subsequently received 
streptomycin and eventually developed streptomycin resistant strains in vivo 
(strains 24, 100, 69, 6, 15, 20, 118 (table 1)). 

SUMMARY 

Fourteen out of 18 strains of M. iubercuhsis developed definite resistance to 
streptomycin when cultured for successive generations in synthetic broth with 
plasma and streptomycin. Three strains showed only a fourfold increase in 
resistance, and one only twofold. There was a wide variation in the rate at 
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wliicli the resistance developed. Nine strains showed at least a thousandfold 
increase in resistance after from 52 to 120 days’ exposure; other strains showed 
less increase of resistance. Resistance was maintained for as long as eleven 
months. 


SUMARIO 

Cepas Eslreplomicino-resislenlcs de los Bacilos Tuherculosos 

Catorce de 18 cepas del M. tuberculosis mostraron resistencia bien definida a 
la estreptomicina despufe de ser cultivados durante generaciones sucesivas en 
caldo sint^tico con plasma y estreptomicina. Tres cepas solo cuadruplicaron su 
resistencia, y una solo la doblo. Vari6 sumamente la rapidez con que se 
desarrollo la resistencia. Nueve cepas revelaron un aiunento por lo menos de 
mil en su resistencia al cabo de una exposicidn de 52 a 120 dias; otras revelaron 
menos auroento. La resistencia se mantuvo hasta once meses. 

REFERENCES 

(1) Selbie, F. R., Simon, R. D., and McIntosh, J.: J. Path. & Bact., 1945, 57, 47. 

(2) Gadeaudo, R.: War Med., 1944, 6, 86. ' 

(3) Abe AHAM, Chain, ctal.; Lancet, 1941,2, 176. 

(4) McKee, Claka M., and Houck, Cakol H.; Proc. Soo. Exper. Biol. & Med., 1943 

55, 33. 

(5) Rantz, Lowell A., and Kibby, Wm. M. M.: J. Immunol., 1944, 48, 335. 

(G) Rammelkamp, C. H., and M.ocon, T.: Proc. Soc. Exper. Biol. & Med., 1942, 51, 386 

(7) Bdgqb, C. W., Buonstein, Beknice, Hirshfeld, J. W., and Billing, Mattoew- 

J. A. M. A., 1946, 150,64. 

(S) Miller, C. P., and Bohnhoff, Marjorie: J. A. M. A., 1946, ISO, 4S5. 

(9) Youmanb, G.P.,Williston, Elizabeth H., Feldman, Wm.H., and Hinshaw H C • 

Proc. Statr Meet., Mayo Clin., 1945, 21, 126. ’ 

(10) louMANs, G. P.: Quart, Bull, Northwestern Univ. M. School, 1945, 19, 207. 

(11) Youmans, G. P., and Ivarlson, A, G.: Am. Rev. Tuberc., 1947, 55, 529. 



THE EFFECT OF GLYCEROL AND RELATED SUBSTANCES ON 
THE GROWTH AND THE OXYGEN UPTAICE OF THE 
TUBERCLE BACILLUS'’ * 

HUBERT BLOCH, E. MATTER and EMANUEL SUTER 

Glycerol is knoAvn to play a particular part among the nutrients in the, culture 
of M. iiihcrcnhsis in sjTitlietic media. For most .strains, glycerol is the best or 
even the only usable source of carbon. On the other hand, if tested in the War- 
burg apparatus as substrate for bacterial cell metabolism, there arc many respira- 
tion-promoting compounds with much more intensive cfTcct.s than glj’cerol, be- 
longing to various chemical groups, for example, aliphatic acids and alcohols, 
derivatives of benzoic acid, carbohydrates, etc. There does not seem to exist 
any direct relation between the growth- and the respiration-promoting faculty of 
a substance. On the contrary, a respiration-promoting substance can promote 
as well as inliibit bacterial growth, or even be without any influence on it (Bloch, 
1942). Considering these facts it is not surprising that the respiratorj’ effect 
of glycerol does not correspond to its outstanding growth-promoting ability. 
However, it was promising to compare the action of glycerol with that of chemi- 
cally related compounds, unth the aim of gaining a better understanding of the 
structural properties of substances, necessarj', if they are to act both as respira- 
tory stimuli and as growth-promoting compounds. 

MATERIALS 

We used the following substances for our experiments: 

(I) Natural glycerol. 

(II) Synthetic glycerol: Prepared from isopropylalcohol according to Bloch, Erlcnineyer 
and Furger (1944). 

(III) ci-monoacetylghjcerol: From acetyl-ncetone-glycerol according to Fischer and 
Pfahler (1920). 

(ISO a-a'-diacetylglyccrol: From glycerol and glacial acetic acid (Seelig, 1S91; Geitel, 
1897; Wegsclmeider, 1913). 

(V) Triacetylglyecrol: From glycerol andacetic anhydride(DRP 347 S97; Friedlander, 
U, 159, 1921). 

(VI) Acetone glycerol: Prepared according to Fischer (1895). 

(VII) C-methyl glycerol: From crotyl alcohol and HOCl by saponification with KaOH 
(Batalin and coworkers, 1937 ; Delaby, 1922) . The compound is prepared, there- 
fore, like II, not from glycerol, but by purely synthetic methods. 

(VIII) Glycerol-a-monomethylether: From Na methylate and glycerol monochlorhydrine 
(Grun and Bockisch, 1908). 

(IX) Glycerol-a-monoisoamylether: Prepared by pouring a-monochlorhydrine through a 
dropping funnel into a boiling 2 per cent solution of isoamyl Na-alcoholate in 
isoamyl alcohol. BPt 4 : 130-132'’C. 

1 From the Departments of Bacteriology and of Chemistrj', Universit 3 ' of Basel, Basel, 
Switzerland. 

* Studies on the metabolism of tubercle bacilli. No. IX. 
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(X) cc-a-diglycerolether: CHjOH • CHOH • CH. — 0 — CHa ■ CHOH - CHjOH Preparation : 
400 g. polyglycerol (prepared bj"- heating glycerol with 1 per cent NaOH to 250°C.) ; 
1,500 g. acetone; 10 cc. concentrated HCI, six hours at 30°C., while stirring. The 
polyglycerol dissolves only partially. Neutralize with drj' NajCOj, filter and 
distill. Dissolve the fraction 120-200°C. (14 mm.) in water and e.xtract the 
diacetone-diglycerol ether with ether. BPh : 13S-140°C., jdeld 31 g. Dilute with 
30 cc. water and keep for two hours at 50-60°C. after adding one drop concentrated 
HjSOi. Neutralize with BaCOa, distill off the acetone, filter and distill. BPh: 
255-257°C., yield 13 g. 

To prepare diglycerol of undetermined configuration (ethers a- a; -p, p-p), see also 
Wright and du Puis (1946). 

(XI) S-aminopropane dial (1 ,2): From glycide and ammom'a (Knorr and Knorr, 1S99). 
(XI & XII) Mono- and diacetone glucose: Prepared according to Bell (1935). 

We have, then — excepting the last two — differently substituted derivatives of 
glycerol which in their ph3'sical properties are very closely related to glycerol it- 
self (colorless, water-clear, viscous liquids which can easily be mixed vith water). 
The two acetone compounds of glucose have been chosen because glucose repre- 
sents the only compound that could replace in our previous experiments gtycerol 
in the culture medium with no ill effects (Bloch, 1942). We ex-perimented 
with the synthetically prepared glycerol to exclude any impurities in the natural 
glycerol. 

For the following ex-periments, the compounds were dissolved, buffered and 
neutralized. 


BACILLI 

The strain used was of human type and highly virulent for guinea pigs. Bacilli 
were gro^vn on a synthetic medium of the following composition: 

Ten to 14-day-oId cultures were used. 


NaH-PO< 3g. 

KHsPOi 4 g. 

ISIgSO^ 2.5 g. 

Sodium citrate 2.5 g. 

Ferrous ammonium sulphate 0.01 g. 

Glycine 5 g. 

Glycerol 25 g. 


Distilled water add 1,000 cc. 
pH adjusted to 7.0. 


METHODS 

Respiration Experiments 

Bacilli were filtered through paper (Illiatraan No. 5), tiioroughlj* washed on 
the filter, suspended in distilled water and centrifuged at .3000 r.p.m. for fifteen 
minutes; tliis was repeated three times. The bacillan,' mass was then horao- 
geneousl.y resuspended in O.OG phosphate buffer pH 6.8 to make approxiraateh' 
5 mg. dry weight of bacilli per cc. One cc. of this suspension was filled into each 
Warburg vessel, the total volume being 2 cc. -f 0.2 cc. potassium hj'droxide. 
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Temperature of tbe thermostate was 37.0° C. Gas xised was oxygen. The 
respiration of the buffer-suspended bacilli in the absence of any nutrient served as 
control. Glycerol-promoted respiration was measured in every experiment, 
glycerol being added in a concentration of 0.2 Mol/1. When combined with glyc- 
erol, different compounds increased the Qo, produced by this substance and 
gave thus an additional effect. As we showed in a previous paper (Bloch, 1944), 
the Qo, produced by glycerol is to a large extent unaffected by the concentration 
of glycerol, so that an additional effect points to two separate and independent 
respiration mechanisms. 

Growth Experiments 

The compoimds to be tested were added to the culture mediiun to replace 
glycerol; 60 cc. of culture medium (without glycerol) were fill^ into 200 cc. 
Erlenmeyer flasks and incubated from three to five weeks at 37° C.; the cultures 
were then filtered through paper, dried in vacuo and weighed. Our results are 
based on the average weight of at least three parallel flasks. 

RESULTS 

Respiration Experiments 

{!) Natural and synthetic glycerol: No difference in the action of the two com- 
pounds on the respiration of tubercle bacilli can be seen. Both substances in- 
crease the oxygen uptake by 94 ±.5.75 per cent (average of 35 experiments). 
The relative increase depends on how intensively the bacteria were washed, as 
the maximum absolute value reached with glycerol is constant. The values to 
be compared must thus be based on experiments with bacilli that have passed 
through the same washhigs. 

The oxygen consumption is of linear type during an experiment of six hours. 
Since the lag phase of ilf . tuberculosis is five to eight days, a bacillary multiplica- 
tion cannot be expected during the short time of the experiment. 

We found glycerol respiration to be independent of the acidity of the medium 
within a range of from pH 3 to 7, a fact already mentioned by Loebel, Shorr and 
Richardson m 1933. 

(2) Esters of glycerol: The respiratory effect of the three esters of glycerol with 
acetic acid, that is, mono-, di- and triacetylglycerol, was investigated. If the 
respiration of tubercle bacilli is measured in different solutions of those esters in 
0.06 M phosphate buffer pH 6.8, we find a considerable increase of oxygen uptake 
dependent on the concentration of the substrates (table 1). A characteristic 
experiment is presented in chart 1, from which two different facts appear: 

(а) Unlike glycerol, with which the respiratory quotient is almost independent 
of concentration, we find in the case of glycerol esters for each compound 
a definite and characteristic optimum. 

(б) The increase of the oxygen uptake produced by gtycerol is considerably 
surpassed by that of glycerol esters. However, a combination of glycerol and 
gb’cerol esters does not produce an additional increase of respiration. 

The question arose whether tbe glycerol esters are consumed as compoimd or 



TABLE 1 


The effect of various concentrations of mono-, di- and tnacetylglycerol upon the oxygen uptake 

of tubercle bacilli 


CONCENTEATION 

PXK CENT INCStZASE OJ OXYGEN XJPTAXE ETEECTED BY 

Monoacetylglycerol 

Diacctylglycerol 

Triacctylglycerol 

ilol/I. 




0.5 

206 

38 

14 

0.166 

400 

161 

129 

0.14 

m 



0.066 


455 

430 

0.055 

308 

388 


0.05 


346 

440 

0.033 



m 

0.025 



398 

0.022 



390 

O.OlS 

200 

211 

246 

0.006 

119 

132 

152 


Note: The average increase effected by glycerol from 0.5 to 0.01 M was 94 db 5.75 per cent. 



1 2 3 5 6 ? HOURS 


CnAHT 1. The effect of 
upon the oxygen uptake of 


0.2 Mol/1, of glycerol and of mono-, di- and triacetvlglycerol 
tubercle bacilli. 

® •: Monoacetylglycerol. 

O O: Diacctylglycerol. 

X X: Triacctylglycerol. 

O □ : Glycerol. 

A A: Control. 
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wliether they are split, so that the ester parts, that is, glycerol and acetic acid, 
are utilized separately. Tubercle bacilli are knouTi to contain esterases (for 
references see iMichaelis and Nakahara, 1923). We showed their activity b}' 
shaking equal quantities of bacilli in 0.2 M solutions of the different esters and 
titrating the resulting acetic acid Anth 0.1 n NaOH, using phenolphthaleine as 
indicator (table 2). 

jMoreover it is possible to show the esterase activitj' bj' the method of Rona 
and Lasnitzki (1924) in the Warburg apparatus, using a suspension of intact 
bacilli as well as cell-free extracts prepared by our method previously described 


TABLE 2 


The effect of the eslcrase of tubercle bacilli upon mono-, di- and Iriacetylgbiccrol 


raa 

cc. 0.1 n XaOH 

Monojcetj'Igtycerol 

Diacctylglrccrol 

TrUcetytebrcfol 

ninvlts 




5 

0.23 

0.2G 

0.37 

10 

0.20 

0.2S 

0.35 

15 

0.22 

0.29 

0.3S 

20 

O.IS 

0.2S 

0.42 

25 

0.22 

0.42 

0.55 

30 

0.22 

0.32 

0.3S 

35 

0.20 

0.30 

0..37 

40 

0.20 

0.2S 

0.40 

50 

0.25 

0.3S 

0.48 

55 

0.16 

0.30 

0.40 

65 

0.23 

0.10 

0.52 

75 

0.20 

0.41 

0.53 

So 

0.30 

0.51 

0.55 

Total 

2.S1 

4.15 

5.70 


Concentration of the substrates: 0.2 M, in a total amount of 50 cc. of di.stilled water. 
Temperature: 37® C. Titration with 0.1 n XaOII, with phcnolphthalein m indicator. 
Enzyme preparation: 136 mp;. (dry weight) b.acilli per 50 cc. substrate solution. The 
spontaneous hydrolysis of the esters i.s insignificant under these conditions and can bo 
neglected. 

(Bloch and Sutor, 194G). In the beginning, the reaction is a linear one; later, 
the curve grows more flat, yet without reaching an endpoint within twenty-four 
hours. 

The acid quantity detennined by titration is smaller than the theoretical value, 
owing to the fact that a part of the liberated acetic acid is oxidized by the tu- 
bercle bacilli (Cutinclli, 1010; Franke and b'chillinger, 19 M). .A.s will be seen 
later, respinitory inten^-ity dcpfnd< on tlie concentration of the acetic acid 
pre-ent. It is obvious, therefore, that identical concentrations of the three esters 
an* oxidir.xl with different intensity. A.s shown in table 2, the b.'icillary enryine 
lil»Tates un*-<iual (juantities o{ acids within the .same time unit. The ojUimum 
co.’ic*. ntrations of mono-, di- and tri;iretylglyrer»>!, thus. var.v from each other. 
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On ttie other hand, conclusions as to the actual concentration of acetic acid 
can be drawn from the concentration of an ester at the maximum oxidation rate. 
These values are displayed in table 1. They correspond to 10 to 16 per cent of 
theoretical values and are roughly the same as the values in table 2. 

(S) Glycerol ethers: 

(a) Glycerol-a-inonoisoamylether: When dissolved at 0.06 Mol/1, in phosphate 
buffer, this compound exerts a similar effect on bacillary respiration as salicylate, 
benzaldehyde and other substances (Bernheim, 1941; Bloch, 1944), that is, in 
higher concentrations the oxygen uptake is completely inhibited, but, when the 
concentration is reduced, it rises to a maximum. A characteristic experiment 
is shovTi in chart 2, 

After having seen in the case of esters that they are split by esterases and that 
the promoting respiratory effect can be attributed to the liberated acid compo- 



Chart 2. The effect of different amounts of isoamylic alcohol upon the oxygen uptake 
of tubercle bacilli. 

nent, we suspected a similar behavior in the present case and tried to prove that 
the ether, too, can be split. 

Bernheim (1941) showed that isoamylalcohol increases the oxygen consump- 
tion of tubercle bacilli. We could confirm this fact and found in addition that the 
respiratory rate of the ether depends on concentration just as that for the acetic 
acid does (see later). Identical inhibitory or promoting effects can be seen with 
isoamylalcohol solutions one-half to one-third as concentrated as the correspond- 
ing molar concentrations of the alcohol-glycerol-ether. This relation depends on 
the speed of the splitting reaction, due to the fact that only the liberated alcohol 
is oxidized. In one point, however, this case differs from the experiments with 
acetic acid or glycerol-acetic acid-esters: the oxygen uptake reached with glycerol 
is nowhere surpassed. According to this, the combination of glycerol with iso- 
amylalcohol does not produce any additional effect. 

(6) Glycerolra-monomethylether: This compound does not exert any effect on 
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bacillary respiration ^vithin the limits of 0.2 to 0.001,25 Mol/1. Methanol is 
equally inclTective. Tlius, we cannot affirm that this ether is split. We rather 
think it is not, othenvisc the liberated glj'cerol should affect the oxygen consump- 
tion of the bacilli. 

(c) a-a-diglyccrol ether: This compound does not exert any inhibitor}' effect. 
The oxygen uptake is slightly increased to about 50 per cent of the glycerol effect 
with concentrations of 0.4 to 0.2 Mol/1. The increase being no greater, the 
ether does not seem to split and the entire compound is probably used as sub- 
strate. 

(d) Acetone glycerol: This substance also increases the oxygen uptake, but less 
than glycerol. As in the previous case, we think that no splitting takes place, 
and this for two reasons: {1) after shaking bacillary suspensions wth acetone 
glycerol, even for many hours, we were unable to detect any traces of acetone; 
(2) as seen in table 3, acetone when used separately exerts an inhibitory effect 

T.ABLE 3 


The cjjcci of glycerol, acetone, and acetone glycerol upon the oxygen uptake of tubercle bacilli 


ETBSTlATr 

mMAsr (+) oa ikhisitjoh 

{-) or OIYCEK mrAKE 

Glycerol 0.2 M 

fer cent 

±0 

+91 

+96 

+64 

-^0 

Acetone glycerol 0.2 M 

Acetone glycerol 0.05 M 

Arpionr* plvffprol 0.0125 M 

Arplnnp 0.2 M 

-98 


-44 



on the oxidation rate. From the lack of a similar decrease, when the compound 
is used as a whole, we conclude that no acetone is liberated. 

(e) Mono- and diacetone glucose: Unlike the corresponding glycerol compound, 
these substances are not utilized at all and so do not produce any effect, neither 
increasing nor reducing the respiration rate. 

(/) Other compounds: 

(a) C-methylglycerol; This substance, produced entirely synthetically, has 
the same effect on cell respiration as glycerol itself. 

(b) S-aminopropanc dial: This compound gives a strong basic reaction (pH 
of the 0.2 M solution in water: 10.25). Owing to this fact, respiration is in- 
hibited. However, if neutralized, the substance exerts a slight increasing effect 
(25 per cent more than control vdth 0.2 Mol/1.). 

(c) Acetic acid: This substance, too, has to be neutralized, as the increase of 
respiration produced by acetic acid depends on pH. An optimum appears at 
pH 6.1 (see chart 3). This behavior differs entirely from that of glycerol. A 
cimilnr .statement was made by Loebel, Shoix and Hichardson (1933) when they 
used lactic acid and glycerol. 
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Chart 3. The oxygen uptake of tubercle bacilli with glycerol and sodium acetate at 
different pH values of the medium. 



" I I • 1 1 “ I' - .1 - i i— > > I — 

2» <00 50 25 12^ S,15 0,Ji X -10 M 

Chabt 4. The effect of various concentrations of sodium acetate upon the oxj'gen uptake 
of tubercle bacilli. The two curves represent two experiments with different amounts 
of bacteria. 

X X : 4.7 mg. dry weight of bacteria in each Warburg-vessel. 

• •: 8.3 mg. dry weight of bacteria in each Warburg-vessel. 

Moreover, the respiratory rate depends on concentration of neutralized acetic 
acid (or sodium acetate) and rises with the concentration of the substrate (chart 
4). This behavior, too, is different from that of glycerol (Bloch, 1944). 
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The .'ulclition of 0.01 M KCX pivc.s an inhibition tip to GO per cent for acetate, 
and less than 30 per cent for glycerol. 

There are, thus, three points where glycerol and acetate rc.‘=piration difTcr 
from each other: dependence on pll, dependence on concentration and inhibition 
by KCN. Wo conclude from these facts that two enzyme-.systems, belonging 
to dilTcrcnt types, arc acting in respiration in the presence of glycerol and of acetic 
acid, a conclusion which is further .supported by the fact that the increases in 
oxygen uptake due to the two substances are added one to another when optimum 
concentrations are combined (0.02.'> M for acetate; 0.2 M for glycerol). 

The dependence on pll of respiration in the presence of acetate also gives an 
easy explanation for the concentration optima observed in the case of glycerol 
esters, the liberated acetic acid producing even in bufTcred solutions an unfavor- 
able pll for the respiration of the microorganisms, and, thus, a concentration 
proves most effcctivo that does not correspond to the real optimum concentration 
found in neutralized solutions. 


Growth Experiments 

{!) Effect of substances incrcasiiif} the respiration rate: It has alrcad}* been de- 
scribed in a previous communication (Bloch, 1916) that there is no parallelism 
between the promoting effect of a substance on respiration and on growth of 
M. tuberculosis. Nevertheless, in substances so closely related to glycerol, we 
expected to find a more corresponding behavior. As ^^^ll bo seen, tliis supposi- 
tion proved wrong. 

Substances to be tested were added to culture media in concentrations cor- 
responding to glycerol, that is, 0.2 Mol/l. The media used were the follonaDg; 

(a) SjTithctic medium without glycerol. 

(b) Synthetic medium without glycerol + 2 per cent normal liuman serum. 

(c) Nutrient broth agar. 

(d) Nutrient broth agar + 10 per cent normal horse scrum. 

The bacilli grown as control cultures on sjmthetic medium with glycerol gave 
in 65 experiments an average dry weight of 227.5 db 22.3 mg. Each determina- 
tion is based on the average weight of three culture flasks. 

The results of these experiments show that none of the substances tested is 
able to replace glycerol, even to a moderate degree. The addition of substances 
known to promote growth, such as blood and serum, does not affect the result. 

DISCUSSION 

A comparison between the results of the respiration and of the growth experi- 
ments will once more confirm the fact that the action of a substance on 
the respiration and the action on the growth of tubercle bacilli is of a completely 
different order. The effects are totally dissimilar. This lack of parallelism ap- 
pears to us especially impressive in the present case, because glj’^cerol and the 
majority of the compounds tested are chemically so closely related. Kondo 
(1925) reported an experiment in which tubercle bacilli were able to grow with 
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acetic acid as tlve only source of carbon. The strain used in our experiments did 
not utilize acetate as nutrient, although its ability to use it for its respiratory 
metabolism was very marked. The lack of similarity mentioned above is even 
more striking in the case of methylgb'cerol and diglycerol ether, two compounds 
very similar to glj’cerol itself. The properties reciuired in a substance that is to 
act as a growth-promoting factor seem, therefore, to be much more closely defined 
than those required in substances that increase respiration. A large number of 
different compounds are known which are able to increase the oxygen uptake of 
tubercle bacilli but only a few growth-promoting substances. With regard to 
inhibitor}’- substances this relation is in one sense just inverted: we know a lot of 
compounds with inhibitory action on growth, but only a few acting as respiratory 
inliibitors (Bloch, 194G). 

These facts confirm the finding that respiration and multiplication of the cell 
are two entirely different mechanisms connected only in one point: multiplication 
depends on an intact respiratory system, whereas respiration can function even 
if the multiplication apparatus is blocked. Therefore, the mechanism of multi- 
plication seems to be more specific than the system controlling respiration: its 
chemical differentiating power is a better one, as demonstrated by the small 
number of substances acting as nutrients; its function is more sensitive and there- 
fore easier to disturb, as shown by the comparative!}’- important number of growth- 
inhibiting substances. 

Apparently different e.xperiments have led to the same conclusions concerning 
the character of cell growth and multiplication of ilf. tuberculosis. However, as 
show’n by Sevag (1944), these findings may be essentially the same when we come 
to microorganisms other than tubercle bacilli. Yet there is one difference: 
accessory growth factors which play an important part in growth experiments 
■with other microorganisms are not known to affect ilf. tuberculosis. The experi- 
ments with S}Tithetic glycerol have not suggested an eventual importance of 
similar still unknown substances. Nevertheless the findings of Drea (1942, 1944) 
must be taken into account; even n’ith all possible precautions the necessary 
quantity of the inoculum is still considerable as compared ivith that of other 
microorganisms. We cannot, in any event, exclude the action of accessory 
growth factors that are, so far, unknonm. 

Our experiments do not explain the nature of the extraordinary part played by 
glycerol as nutrient in the metabolism of ilf. tuberculosis, but they rather confirm 
it, showing the specificity of this compoimd when compared with the action of 
chemically closely related substances. 

SUMMARY 

1. The influence of 12 different compounds, chemically related to glycerol, 
upon the respiratory metabolism and the gro-wth of tubercle bacilli was investi- 
gated. The majority of the substances increased the oxygen uptake of the bacilli, 
but none was able to replace glycerol as nutrient in a synthetic medium. 

2. Several esters and ethers can be split by an enzymatic action of the bacilli 
and their liberated constituents further utilized in the bacterial metabolism. 
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3. ^lany substances of different chemical nature are able to increase the oxj'- 
gcn uptake of tubercle bacilli, but tliis action often depends on the concentration 
of the substances and the pH of the medium, whereas glycerol was found to be 
much less affected by these factors. 

4. Additional effects on the bacterial respiration can be seen if glj’^cerol is com- 
bined with acetic acid, but not with isoamylic alcohol, although both acetic acid 
and isoamylic alcohol increase the o-vj'gcn consumption of the bacilli. From 
this fact it can be concluded that the oxygen consumption of tubercle bacilli may 
be based on different respiratorj' mechanisms. 

5. The results of the axperiments confirm that respiration and growth depend 
on two different metabolic sj'stems. The latter seems to be more specific as to 
the metabolites which can be utilized. 

SUMARIO 

1. Investigfise el influjo de 12 distintos compuestos, qufmicamente enlazados 
con el glicerol, sobre el metabolismo respiratorio y la proliferacidn de los bacilos 
tuberculoses. La mayoria de las sustancias acrecentaron la absorci6n de 
oxfgeno por los bacilos, pero ninguna pudo suplantar al glicerol como nutriente 
en un medio sintdtico. 

2. Mediante xma acci6n enzimatica de los bacilos, pueden disolverse varios 
dsteres y stores, y utilizarse ulteriormente sus componentes liberados en el 
metabolismo bacteriano. 

3. Muchas sustancias de diversa naturaleza quimica pueden reforzar la 
absorcidn de oxfgeno por los bacilos tuberculoses, pero esa acci6n depende a 
menudo de la concentraci6n de las sustancias y del pH del medio, en tanto que 
el glicerol se ’\i6 mucho menos afectado por dichos factores. 

4. Pueden obserx’arse nuevos efectos sobre la respiraci6n bacteriana si se 
combina el glicerol con acido ac4tico, pero no con alcohol isoamflico, aunque 
tanto el dcido como el alcohol acrecientan el consume de oxfgeno de los bacilos, 
de lo cual cabe deducir que el consume de oxfgeno por los bacilos tuberculosos 
puede basarse en distintos mecanismos respiratorios. 

5. El resultado de los experimentos confirma que la respiracidn y el creci- 
miento dependen de dos distintos sistemas metab61icos, pareciendo el ultimo 
mds especffico en cuanto a los metabolites utilizables. 
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INFLTJENCE OF StJLFASUXIDINE AND SUCCINIC ACID UPON THE 

TUBERCLE BACILLUS' 

MICHELE GERUXDO* 

The obsen'ations described in this paper "were made in the course of some 
experimental work which was carried out in an attempt to ascertain whether 
sulfasuxidine had any bacteriostatic action upon Mycobackriinn tuberculosis. 
It was assumed that slow growng bacteria would be more easilj' influenced bj' 
sulfonamides inasmuch as the drug would inliibit growth or dhdsion of cells 
before it begins. Prexuous experiments had shown that sulfatliiaHole inhibits 
the growth of the bacilli in vitro. Six different strains of M. tuberculosis were 
used in the experiments, 3 of them being chromogenic varieties. 

Incidentally, when culture was carried on bouillon-glycerol, in presence of 
sulfasuxidine, the pellicle fell rapidly to the bottom and grew alongside the 
walls of the tube. Microscopic examination revealed long granular rods and 
beaded forms in the culture tubes containing sulfasuxidine, whereas it showed 
only short plump rods in the controls. 

The addition of para-aminobenzoic acid stinrulated growth and pigment 
production in all the strains with the exception of one wliich showed growth 
in the tube containing sulfasu-xidine but no growth in the presence of para- 
aminobenzoic acid alone. 

In order to avoid the influence of any substance which could be considered 
antagonistic to sulfonamides. Long’s sjmthetic medium was chosen. The 
bacillus grows verj* slowly in this medium and usually only when hea\’ 3 ^ inoculum 
is used. Sbe tubes were inoculated for each strain used. 

Much to our siurprise the growth was abundant in tubes containing sulfa- 
suxidine and stiU better when sulfasuxidine and para-aminobenzoic acids were 
present in the same tubes. Para-aminobenzoic .acid alone did not stimulate 
such abundant growth as when it was combined A^dth sulfasuxidine, but produc- 
tion of pigment was definitely more abundant in its presence. I^Tiether it 
played a r61e in the formation of pigment is not clear, as even strains which did 
not form pigment on ordinary' media formed pigment in its presence. 

It AA'as assumed that probably growth in the presence of sulfasuxidine was 
due to the succinic acid radical present in the drug. Such hjirothesis was 
based on the knowledge that asparagine, which is necessary’ in the synthetic 
medium to support growth, is metabolized by the bacteria to succinic acid, 
and utilized as such as a source of energy for growth. 

Long (6) in his work on the metabolism of the tubercle bacillus had already 
found that ammonium salts of dibasic acids supported good growth. Ammon- 
ium succinate and the ammonium salts of malic and tartaric acids, which are h 5 ''- 
droxj'^ acids from succinic acid, were found to be good substrates for the grondh 
of the bacillus. By clever intuition he anticipated that the metabolism of the 

1 From the Department of Bacteriology, University of California, Los Angeles, Cali- 
fornia. 

= Present address: Hilo Memorial Hospital, Hilo, Hawaii. 
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tubercle bacillus may follow a path — perhaps identical with what is now kno^ 
as the Szent-Gyorgy or Krebs cycle — in which succinic acid is an important link 
in the chain. 

In consequence, sodium succinate and para-aminobenzoic acid were added to 
the medium containing asparagine. The growth was more abundant than in 
tubes without succinate, but the r61e of para-aminobenzoic acid was not clearly 
established, as its addition did not appear to be essential for the development of 
the bacteria. 

Finally, asparagine was excluded entirely and Long’s medium was modified as 
follows^ 


Ammonium citrate 10 g. 

Potassium acid phosphate 3 g. 

Sodium carbonate, anhydrous 3 g. 

Sodium chloride 2 g. 

Magnesium sulphate 1 g- , 

Ferric ammonium citrate 0.05 g. 

Sodium succinate 10 g- 

Glycerol 50 g. 

Water to 1000 cc. 


5 cc. of a 1:1000 solution of para-aminobenzoic acid was added for every 100 cc. 
of medium. 

In this medium the growth of mycobacteria was more abundant than in 
ordinary Long’s medium and to a certain extent more rapid. There was no 
difficulty for successive transplants in this medium. Para-aminobenzoic acid 
was not essential to growth, as its r61e was apparently concerned only with the 
production of pigment. 

Table 1 summarizes the results of the various cultures carried out on the 
original Long’s medium and on its modified form. It is seen from it that Long’s 
medium without asparagine is unable to support growth, but its modified form 
with sodium succinate gave more abrmdant growth than the original medium. 

It is rather difficult to formulate a clear idea of the action of sulfonamides 
upon tubercle bacilli. A priori, given the nonspecific action of sulfonamides 
upon bacteria, it should not be surprising that the}'- do exert a bacteriostatic 
influence upon the bacterium. Assuming that sulfonamides inhibit growth and 
di^'ision (and there is an extensive literature to prove it) the tubercle bacillus 
should be suitable for experimentation, because of its very slow growth. 
Fitzgerald and Feinstone (1), in correlating the antibacterial activity of sul- 
fonamides with their acid dissociation constants and their ability to withstand 
the inhibitory action of para-aminobenzoic acid, extended the theor}'- of non- 
specificity of sulfonamides to include their effect on the tubercle bacillus. 

Bazzicalupo (2) noted that sulfonamide at a concentration of 8 mg. per cent 
had bacteriostatic effect upon the tubercle bacillus. 

Even in the e.xperimental therapeutic field Greey, Campbell and Gulley (3) 
obtained good results with sulfanilamide in experimental tuberculosis of the 
guinea pig, if given early before spreading began. Other authors have obtained 
similar results with various compounds. 
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Mayer (-1) hn? described a yellow pip^ment formed by a special sfrain of 
Mt/cohaclcritm luhcrctihsis, var. horn., in the presence of pam-aminobcnzoic 
acid or procaine. The formation of this })i/pncnt involve a specific oxidase; the 
pigment is an unstable product of iiani-aminobcnzoic acid and contain.s o.xidized 
Nil' group.s. lie found that 1 : 1000 sulfanilamide completely inhibited growth 
of the bacilli. When para-atninobonroic acid was added, then sulfanilamide in 
various concentrations either inhibited completely or decreased the formation of 
the yellow pigment. The inhibition may be due to inactivation of an essential 
mclaboUte as tlic result of reaction between sulfonamide and para-aminobenzoic 
acid, but it seems more likely that it is of enzymatic nature, the .sulfonamide 
directly poisoning the enzyme. 


T.A.BLE 1 


Grotrth of tubercle haciili on modified Long'x media 


*ST»Ai;;s or rrmtetr hacijxi; 

A 

p 

c 

D 

r. 

r 

Long’s medium 
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4- 

4- 

+ 

+ 

4- 
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— 

— 

— 

- 

— 

Long’s medium witii .‘iulfasuxidino 

, 


4* 

4- 

+ , 

-f-d: 

Long’s medium with sulfasuxidinc nnd para- 
aminobcnzoic acid .... 

-1- 1* 

4"f 

4* 

4- 

4- 

++ 

Long’s medium with para-nmin<)l)cnzoic acid . . . 


! 

+ 

+ 

+ 

4" 

Long’s medium with sodium sucrinntc 

i ++ 

1- + 

4-:i: 

hi 

+± 

++ 

Long’s medium with sodium succinate and para- 
aminobcnroic acid 

j 

++ 

4-4* 

-f± 

' +± 

-fd: 

++ 

Modified Long’s medium with sodium succinate. . 


++ 

+± 

4-A: 

4*4r 


Modified Long's medium with sodium succinate 
and para-.aminobcnzoic acid 


++ 


+± 

+± 

-f+ 


* All the strains were isolated from human oases except F which was furnished by Ely 
Lilly and Company. 


Our results with sulfasuxidinc are at variance with those of the authors alrcad.v 
mentioned and with our previous tests with sulfa thiazolc. It is true that an 
action exercised by one sulfonamide must not be entirely similar to that of an}' 
other sulfonamide; in this respect, results are not strictly comparable. In using 
a conjugated sulfonamide, succinyl-sulfathiazole, growth was definitely mom 
luxuriant in presence of the drug than on ordinal},’ Long’s medium. That the 
tubercle bacUJus is capable of utilizing succinic acid as a substrate is alreadj’ 
well known; its ability to grow on Long’s medium verj'^ likely is due to the fact 
tliat the medium contains asparagine, which is broken down to succinic acid, 
and glycerol, which may also form succinic acid under certain conditions (5). 
The chromogenic strains used in our experiments, produced pigment in presence 
of para-aminobenzoic acid alone or combined with sulfasuxidinc; there was 
actually no interference or antagonism. 

The substitution of asparagine with succinic acid alone or combined w-ith 
para-aminobenzoic acid proves in our e.xperiments definitely that the tubercle 
bacillus is capable of utilizing this acid as a substrate. The r61e of asparagine 
may be explained by the fact that succinic acid which is a structural part of 
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both amide-N and amino-N is the real factor in the acceleration of bacterial 
growth. 

STIMMAET 

The addition of sulfasuxidine to bouillon-glycerol did not inhibit the growth 
of the tubercle bacillus, but induced development of long granular rods and 
beaded forms. 

When Long’s synthetic medium was used, the bacteria grew more abimdantly 
in the tubes containing suKasuxidine, either alone or with para-aminobenzoic 
acid. 

On the assumption that the succinic acid radical present in sulfasuxidine was 
the factor stimulating groniih, the bacteria were cultured in a modified synthetic 
medium, in which sodium succinate was substituted for asparagine; this modified 
form supported better growth than the original medium. 

It seems reasonable to conclude that asparagine is not necessary for growth 
as a source of amide-nitrogen and amino-nitrogen and that succinic acid, which 
is the structural element of both forms of nitrogen, is the factor involved in the 
development of the bacterium. Para-aminobenzoic acid was not essential for 
growth, but its r6Ie was concerned vdth the formation of pigment. 

SUMARIO 

Ouliivo del Bacilo Tuhercuhso 

La adicidn de sulfasuccidina al caldo-glicerina no inhibid el crecimiento del 
bacilo tuberculoso, pero si hizo proliferar bastoncUlos granulares largos y cuer- 
pecillos moniliformes. 

Al emplear el medio sintdtico de Long, las bacterias se desarroUaron con mayor 
abundancia en los tubes que contenian sulfasuccidina, ya sola o combinada con 
ficido para-aminobenzoico. 

Partiendo de la suposicidn de que el radical de dcido succinico presente en la 
sulfasuccidina era factor estimulador del desarrollo, las bacterias fueron culti- 
vadas en un medio sintdtico modificado, en el cual se empled succinato de sodio 
en vez de asparagina; esta fdnnula modificada mostrd un desarrollo mejor que 
el medio primitivo. 

Parece Idgico deducir que la asparagina no es necesaria para el desarrollo como 
fuente de amido-nitrdgeno y amino-nitrdgeno, y que el dcido succinico, que es el 
elemento estructural de ambas formas de nitrdgeno, es el factor que interviene en 
el desarrollo de la bacteria. El dcido para-aminobenzoico no fu6 esencial para el 
desarrollo, pero si intervino en la pigmentogenia. 
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CULTIVATION OF TUBERCLE BACILLI FROM GASTRIC JUICE’ ’ 

A Study of the Factors Affecting the Cultivation of Mycobacterium tuberculosis from 

Gastric Juice 

VERA VINCENT and EDWARD A. BIRGE 

During the past fifteen years many authors have showm that aspiration of the 
contents of the fasting stomach is a practical method for the diagnosis of tuber- 
culosis in children and in patients producing scanty amounts of sputum. Re- 
cently, however, several papers have appeared which cast serious doubt upon the 
value of this diagnostic procedure when cultures are not made immediately 
.after the specimen is collected. 

Originally described by Meunier in 189S (1), diagnostic gastric lavage was 
reintroduced by Armand-Delille (la) in 1927. At first onlj' smears, made after 
digestion and concentration of the stomach contents, were employed. Later, 
Poulsen ct ah (6) used guinea pig inoculations and cultures to make the method 
more sensitive. Examination of the earty literature fails to show that anyone 
carried out experiments to determine the possible effect of gastric juice on the 
tubercle bacillus. It was generally believed that acid had little effect on the 
viability of the bacillus although the literature did not justify this assumption. 
In 1889 Straus and Wurtz (10) reported that, although the gastric juice of dogs 
would not destroy tubercle bacilli after contact for one to six hours, contact for 
eight to twelve hours would produce some attenuation of the organisms’ wulence 
for guinea pigs, while an exposure of eighteen to thirty-sLx hours killed the organ- 
isms. Inkster and Gloyne (3) showed that tubercle bacilli would retain their 
^^rulence for guinea pigs after exposure to normal gastric juice for two hours, 
but they did not study the effect of a longer period of time. Roper and Ordwa}' 
(7), in contrast to most of the workers, stated that tubercle bacilli were only 
slightly inhibited by contact with one-tenth normal hydrochloric acid for four 
daj's. Details of the experiment are not given. Floyd and Page (2) suspended 
tubercle bacilli in an artificial gastric juice for periods varying from three to 
twelve hours. The suspensions were kept at incubator temperature and subse- 
quently' guinea pigs were inoculated. A three-hour exposure had no effect on the 
bacilli, but exposure to the gastric juice for six and twelve hours produced a 
marked lessening of the number of lesions found in the animals. Exposure to 
filtered duodenal contents had no effect on the \'irulence of the organisms. 

Recently, Schwarting (S) has reported that placing gastric aspirations in the 
ice box or allowing them to stand at room temperature for one to two day's pro- 
duces a considerable number of false negative reports. She is inclined to at- 
tribute this result to the presence of an inhibitory' substance, described by' 
Piasecka-Zeyland (5), in the saliva swallowed during the passage of the stomach 
tube. Kramer (4) mixed heavily' positive sputa mth normal gastric juice and 
incubated the mixture at 37°C. for vary'ing periods of time. Tlic tubercle 

* From the Wisconsin State Laboratory of Hygiene, Madison, Wisconsin. 
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bacilli were able to rritbstand this treatment for ten hours, but after twenty-one 
hours the mixture was no longer pathogenic for guinea pigs. He assumed that 
gastric lipase or pepsin was responsible for killing the organisms. Sprick and 
Towey (9) divided 33 gastric aspirations into three equal parts. One portion 
was cultured and inoculated into a guinea pig at once, the second and third 
portions were allowed to stand at room temperature for twenty-four and forty- 
eight hours, respectively, and then treated in the same manner as the first portion. 
Seventy-three per cent of the specimens examined immediately were positive by 
one or the other method, 45 per cent were positive after standing for twenty-four 
hours, while only 21 per cent were positive after standing for forty-eight hours. 

For many years this laboratory has been receiving gastric aspirations for the 
diagnosis of tuberculosis from most of the sanatoria in Wisconsin as well as from 
many general hospitals and private doctors. These specimens represent both 
single aspirations and three-day poolings. Allowing for twenty-four to forty- 
eight hours in transit, our specimens are two to five days old by the time they 
arrive at the laboratory. The appearance of these recent papers demonstratmg 
the fact that a high percentage of false negatives may occur when gastric aspira- 
tions are allowed to stand was disturbing. Accordingly, we have undertaken 
a study to determine the nature of this inhibitory substance and to determine 
what corrective measures could be applied to counteract it. 

aUTERIALS AND METHODS 

Two types of specimens were employed — gastric aspirations from known tuber- 
culous patients and normal gastric juice seeded with cultures of tubercle bacilli 
freshly isolated from sputa or spinal fluids. No organisms obtained by culture of 
gastric contents were used for seeding in order to eliminate any possibility of 
strain adaptation to gastric juice. These experimental specimens were handled 
in the same way as our routine specimens. They were concentrated by sodium 
hydroxide digestion with subsequent centrifugation and neutralization. The 
entire sediment was distributed over the surface of one tube of Hohn’s and one 
of Petragnani’s medium. No guinea pigs were inoculated, since unpublished 
data in our laboratory as well as many papers in the literature show that approxi- 
mately the same number of positives are obtained by each method. The cultures 
reported as positive all had the colony appearance typical of M. tuberculosis. 

EXPERIMENTAL 

The pH of 799 routine gastric aspirations received from all over the state was 
determined by means of thymol blue and methyl orange indicators supplemented 
by nitrazine paper. The range of pH values was found to vaiy from 2 to 8. 
No specimen had a pH value above 8.5. A small number of specimens were more 
acid than pH 2, but we had no practical method of determining pH values in this 
range. Pepsin was determined on many of these specimens by Nirenstein and 
Schiff s modification of Mett's method (11). We found that a low pH was 
invariably associated with large amounts of pepsin while specimens which were 
neutral either had no pepsin or a very negligible amount. There was no correla- 
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T^iBLE 1 


Percentage of positive cultures obtained from routine gastric aspirations 


pH 01 srEcniEN 

KUUBI3 or srrcncEXs 

m CEKT posixm: 

CULTURES 

PER CENT COKTAIUKATED 
CULTURES 

2 

90 

1.1 

6.7 

2.5 

61 1 

1.6 

0 

3 

100 

4 

2 

4 

78 

7.8 

1.3 

4.5 

45 

6.6 

2.2 

5 

103 

3.9 

4.9 

6 

57 

12.3 

S.S 

7 

126 

16.7 

13.5 

7.5 

74 

14.9 

19.0 

S 

65 

9.2 

21.5 


TABLE 2 


Effect of pH on the survival of tubercle bacilli in vitro 


KUlf- 

SER 

BAdlU 

SUSPENDED 

IN 

SUSPENSION 
EXM AT 

nOTEDI* 

ATE 

CULTURE 

SUBSEQCSirr cultdses is davs 

1 

2 

3 

4 

s 

5 7 

71621 

730S9 

Broth, 
pH 2.5 

Room tem- 
perature 

+++* 

33 

++++ 

29 

+ 

32 

+++ 

29 

++ + 
29 

++ 

29 

+ 

35 



67607 

65212 

67644 

Buffer, 
pH 2.5 

Ice bos 

++++ 

18 

++++ 

28 

■4 — ! — i — h 
18 


+ 

39 

++++ 

26 

++ 

33 





73088 

71620 

Broth, 

pH6.2 

Room tem- 
perature 

+++ 

29 

++++ 

24 

+++ 

28 

++++ 

23 

+++ 

27 

++++ 

22 

+++ 

26 

++ 

32 

+++ 

25 

+ 

31 



67607 

65212 

67644 

Buffer, 
pH 6.2 

Ice box 

"i — i — b-b 
18 

++++ 

IS 

++++ 

25 


++++ 

25 

H — 1 — i — b 

26 

++++ 

23 


++++ 

23 

++++ 

37 

++++ 

20 

-f+ 

4-+++ 

35 


* Arabic numerals designate day growth was first observed. 

Plus signs indicate average amount of growth on 2 tubes of media: 
+ 1 to 15 colonies 
++ 15 to 30 colonies 
4-++ 30 to 50 colonies 
over 50 colonies 




































TUBERCLE BACILLI IK GASTRIC JUICE 


559 


tion between the amount of mucus in the specimen and the results of the culture. 
Reference to table 1 will illustrate the relation between the acidity of the speci- 
men and the number of positive cultures obtained. The presence of a pH lower 
than G apparentlj' renders the specimen useless if it has stood for any length of 
time. These routine gastric aspirations represent specimens obtained from per- ■ 
sons with incipient tuberculosis or from patients convalescent at the various 
sanatoria or rest camps, so that a high percentage of positive cultures is not to 
be exiiected. One complication found in this stud}’’ is the increased percentage of 
contaminations wliich occur as the pH of the specimen increases. 

Suspensions of tubercle bacilli were made in a phthalate-HCl buffer rendered 
isotonic udth 0.5 per cent saline and in tr 3 ’ptone broth. The acidity of both 

TABLE 3 


Influence of pH and environment on cultures made from gastric aspirations 





csovrni op second ctrLTDRC 

pH or SPECIUEN 

KUimtt OF 
SPECIMENS 

SECONT> PORTION HELD 

Same amount 
as original cul- 
ture 

Diminisbed 

None 

6 or above 

5 

Ice box 

4 

0 

1 

4-6 

9 

3-4 days 

7 

2 

0 

below 4 

s 


2 

3 

3 

6 or above 

3 

Boom temperature 

1 

0 

2 

4-6 

1 

3 days 

0 

0 

1 

below 4 

9 


0 

1 

s 

6 or above 

5 

Ice box 3 days 

3 

2 

0 

4-6 

S 

then 

Boom temperature 

0 

0 

8 

below 4 

S 

2 days 

0 

1 

7 


suspending media was adjusted to pH values of 2.5 or 6.2. These suspensions 
were heavj’^ enough so that a loopM of the mbdure gave an abundant growth on 
the culture media used. Table 2 illustrates the results which were obtained. 
Fairly rapid killing of the organisms, as measured by the amount of groivth on 
cultures, occurred in the acid specimens, but the number of bacilli failed to de- 
crease greatly when a neutral suspending fluid was used. The temperature at 
which the suspensions were kept played little part in determining the length of 
survival. 

A series of artificial!}'- inoculated, normal gastric aspirations and gastric aspira- 
tions from tuberculous patients were also examined. These specimens, regard- 
less of origin, were thoroughly mixed by shaking by hand and then divided into 
two parts. The first portion was cultured at once. The second portions were 
cultured either after standing at room temperature for three days, after being in 
the ice box for three days or after being placed in the ice box for three days plus 
two days at room temperature for a total of five days. In addition, 3 specimens 
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TABLE 4 


Effect of prcliminarji ncutraUralion on cultures 


SrtCIMEX 

rrrsiN* VAturs 

lUUEDtATE CULTCSn 

SECOND AR 

pR 6.5-'.0 

V cm.TCSESt 

pH 2.0-3.0 

1 

GG735 

1061 



+ 



27 

31 

42 

S21S5 

400 

+-i-++ 

+ 




3G 

56 


S7204 

0 

+ 



1 


48 



S7701 

25G 

+-f-l-f 

+ 

— 



23 

23 


SS559 

324 


-h 

— 



21 

30 


S91SG 

324 

-1- 

*4" 





44 

44 


9118G 

25G 

++ 

++ 




1 

35 


91187 

256 

++-}-+ 

H — 1 — 1 — f- 

1 col.* 



29 

35 

49 

9118S 

144 



1 col.* 



29 

24 

42 

91890 

450 

-b-l--}- 

— 

— 



38 



91891 i 

C35 

++++ 

-hH — h 

— 



27 

34 


94352 

1124 

1 col 4 






40 



94896 

0 

— 


— 




33 


94897 

400 

+-1- 

-f 

— 



46 

48 



* See table 2. 

t Secondary cultures made after standing in ice box for two days, then in room tem- 
perature for three days. 

{ One tube only showed a single tuberculosis colony. 
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were divided into two parts and both cultured at once; these specimens gave 
identical results with both cultures. Table 3 shows the results of this experi- 
ment. The detrimental effect of high acidity is clearly evident. Storage at ice 
box temperatures apparently slows the process somewhat. With a few neu- 
tralized specimens we found that there was no difference between the first and 
second cultures, even when the second portion was allowed to stand in the ice 
box for five days before cultures were made. 

Finally, 14 gastric aspirations were divided into three equal parts. One 
portion was cultured at once. The second portion was brought to a pH of 2 to 3, 
by means of hydrochloric acid if necessary, while the third portion was brought 

TABLE 5 


Effect of pepsin on vivahility of tubercle bacilli 





DOCEDIATE 

SECONP CULTURE-DAVS 

cuLTtnii: 

AMOT7NT PEPSIN 

SUSPENSION KEPT IN 




2 

s 




64018 

256 


++++* 

4 — F-F-F 

-j — l- 




42 

40 

40 

85451 

538 

Ice box 

++++ 

30 

4 — 1 — 1 — F 

36 

H — h 

37 

67068 

1024 


4-4-F-f 


-F 




25 

1 


37 

64018 

256 


++++ 

4- 4- 4-4- 

4- 




42 

40 

36 

85451 

538 

Room temperature 

-t-F-f-f 

30 

.+ 

40 

— 

67068 

1024 


-f-f -t — F 


4- 




25 


37 


* See table 2. 


to a pH of 6.5 to 7.0 by the use of sterile one-tenth normal sodium hydroidde, if 
necessary. The second and third portions were then placed in the ice box for 
two days plus three days at room temperature for a total of five days after which 
they were concentrated and cultured as usual. This time interval was chosen in 
order to simulate the conditions under which we receive the majority of our 
specimens. Table 4 gives the experimental details. The neutral portion of the 
gastric specimen clearly gives better results than the acid portion. 

This last experiment indicates that the pepsin content of the specimen plays 
only a secondary- r51o in determining the survival of tubercle bacilh. This was 
confirmed hy suspending tubercle bacDli in saline to which vai^ong amounts of 
dried pepsin were added. The pepsin actmty was determined bj'^ the egg-Avhite 
digestion technique mentioned previousl 3 ^ Table 5 indicates that the survival 
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of the orpnnisms over a fivc-daj- interval of time was fairly satisfactory. Tbe pH 
of these suspensions varied between 5 and C. 

DISCUSSION 

Tlie exiierimental work reported in this jiaper points to only one conclusion. 
Tlie tubercle bacillus, although it is amazingly resistant to high degrees of acidit}', 
is not able to withstand contact with hydrochloric acid indefinitely. Surraval 
of the bacilli in the stomach contents depends on the amount of free acid present 
in the specimen. The length of suiadval in an acid medium, however, can be 
modified by the temperature at which the specimen is kept. Since the de- 
structive process is slowed in the cold, we believe that pepsin digestion in an 
acid medium hastens the killing of the bacilli when the specimen is allowed to 
stand at room temperature. Strain variation in respect to acid resistance has 
not been studied. 

The experimental evidence also shows that in neutral gastric juice the tubercle 
bacillus will usualh’’ sundve for at least five days. Here again sundval is best at 
refrigerator temperatures although the dilTercnce is less marked. The occasional 
poor results arc probably due to the killing of the tubercle bacillus by other 
bacteria or by the process of concentration. The latter supposition is the most 
likely. 

It is ob^nous that the tcnlmiques now in general use must be modified if we are 
not to obtain a large number of false negative reports. Prompt culturing of the 
specimen after it is collected would be ideal. Local laboratory'- conditions, how- 
ever, will modify this ideal arrangement because of shortages of personnel and 
money. . Few laboratories are able to double or triple their work in order to make 
separate daily cultures in place of a single culture of a two- or three-day gastric 
pooling. The necessity of multiple cultures or pooling is illustrated by the fact 
that in the couree of this study 21 patients on the tuberculosis service had 
gastric lavages on two or three successive days. Each aspiration was cultured 
separately as soon as it reached the labo^atoIy^ Ten patients were consistently 
negative, 8 were consistently positive, -u'hile in 3 cases both positive and negative 
cultures were obtained. 

It is our belief that for practical purposes gastric aspirations may still be 
collected and pooled over a period of two or three days if the specimen is kept in 
the ice box continuously'^ and if the pH of the specimen is brought to approximate 
neutrality'. Reference to table 1 shows that preliminary neutralization is not 
without its drawbacks. As the pH of the specimen increases, the number of 
positive cultures also increases, but the incidence of contaminated cultures in- 
creases at the same time. These contaminations are due to the rapid growth of 
bacteria, especially spore forming bacilli and fungi, during the period that the 
specimen stands. These bacteria cannot be entirely' eliminated by the sodium 
hy'droxide digestion because the prolonged contact mth strong alkali necessary 
for their destruction will also kill the tubercle bacillus. Ordinarily, most of this 
contaminating growth is held in check by the acidity of the specimen. TlTere 
the specimen can be continuously' refrigerated, preliminary neutralization to a pH 
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value of 6.5 to 7.0 is the best procedure. However, where specimens are sent to a 
central laboratory or must stand at room temperature for several hours, we feel 
that the pH should only be brought to about 6.0. The difference in the number 
of positive cultures obtained at tliis pH as compared with the number obtained 
with specimens at a pH of 7 is small, but the percentage of contaminated cultures 
is definitely less at the lower pH. When specimens are sent to a central labora- 
torj', it will probably be impossible to avoid false negative cultures, but pre- 
liminary neutralization of the specimen prior to mailing should improve the 
results obtained. 


STOttlARY 

1. A study has been made to ascertain the factors which influence the survival 
of tubercle-bacilli in gastric juice. 

2. Survival of the tubercle bacillus depends on the acidity of the gastric juice. 
The more acid the specimen, the shorter is the sundval time. • 

3. To eliminate false negative reports, gastric specimens should be examined 
immediately either by cultures or b}- guinea pig inoculation. 

4. Neutralization of gastric specimens -will allow the tubercle bacillus to live 
several days if the specimens cannot be examined at once. 

SUMARIO 

1. En este estudio tratdse de averiguar qu6 factores afectan la sobrevivencia 
de los bacilos tuberculoses en el jugo ^strico. 

2. La sobrevivencia del bacilo tuberculoso depende de la acidez del jugo 
gdstrico: mientras mds dcido el ejemplar, menor la duraci6n de la sobrevivencia. 

3. A fin de eliminar enferraos seudonegativos, hay que examinar los ejemplares 
gastricos inmediatamente, bien por medio de cultivos o de inoculaciones en el 
cobayo. 

4. La neutralizacidn de los ejemplares gdstricos permitird que el bacilo tubercu- 
loso \dva varies dfas si no pueden examinarse los ejemplares en el acto. 
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Tuberculosis in Denmark. — Denmark had 
the lowest tuberculosis mortalitj' rate prior to 
World War II — 34 for 100,000, and there ha-s 
been no essential change since then. One 
of the most important factors for tliis favorable 
situation is seen in the fact tliat in Denmark 
the “ideal stale has been approached u-herc feio 
/lore too mxich and feiccr not enough.” Social 
legislation, since 1933, prowdes that ererj^ 
]x*rson over 14 years of age belong to a sick- 
benefit club tluough wliich “free medical 
advice, free hospitalization and, in part, free 
medicine are obtainable.” It also "jjrovides 
for every old person, for eveiy’bodv- who has 
become incapable of work from illness or 
invaliditj', and for the unemplo 3 ’ed.” Den- 
mark 1ms now one tuberculosis bed for each 
1,000 inliabitants or 3.9 for each annual death 
from pulmonarj' tuberculosis. Ev'ery county 
lias a relatively independent control unit for 
tuberculosis with well oiganized central in- 
tegration for the countrj' as a whole-each 
taking care of about 100,000 to 200,000 
persons. These units do not only act as 
control centres, but they also have extensive 
social-service activities. Tlie usual survej’s 
are made, including an increasing number 
under the auspices of “many large organiza- 
tions.” In addition to the extensive use of 
tuberculin tests— all done with PPD supplied 
as a standiird preparation from the State 
Serum Institute — ^particular stress is put on 
bacteriological examinations. All cultures are 
done in the State Serum Institute, where, in 
1943-1944, 26,571 specimens were received for 
tills purpose. All specimens are cultured, 
even if smears are positive. Nearly 5,000 
sputa, yielded positiv'e cultures, representing 


18.S per cent of all cultured sputa. Of 24,410 
sputa negative on smear, 2,889 were found 
positive on culture, that is nearlj' GO per cent 
of the total positive sputum cultures. Gastric 
lavage specimens cultured Ivave increased 
from 9,542 in 1941 to 20,S9S in 1945 and sputa 
from 4,905 to 20,209 during the same period. 
Gastric lavage specimens are required routine 
in all formerl 3 '' positive persons for a minimum 
of three years of completely negative speci- 
mens. A unified code for classification of 
puhnonaiy tuberculosis is accepted in which 
bacillar}’ findings, expectoration and X-ray 
aspects are the criteria. With such all-em- 
bracing control measui-es, it may be as- 
tonishing that of all newly reported cases 
in the years 1941 to 1944, inclusive, 79.6 per 
cent had positive bacillary findings and 20.G 
per cent liad cavities. Since 1930, when 
active measures were started, tuberculosis in 
cattle has much decreased. In 1937, 73.5 
per cent of all herds contained tuberculin 
reactors, in 1945, only 8.9 per cent. From the 
fact that human tuberculosis caused by the 
bovine tubercle bacillus has similariy declined 
(although spread from man to man should, 
theoretically, liav’e maintained a larger number 
of such infections in man) the conclusion is 
reached ‘ that , the type cliaracters of the 
tubercle bacilli are not constant.” And: 

After staying in the human organism for 
some time, the bovine type of the tubercle 
bacilli will change in character in such a waj' 
as to be diagnosed as the human type.” In 
pulmonary tuberculosis the bovine t}’pe was 
found in from 2.9 to 5.6 per cent (depending on 
the nature of specimen; sputa, gastric 
contents, pleural effusions), while in extra- 
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pulmonary tuberculosis it was identified in 
from 13.2 to 34.2 per cent, depending on the 
localization of the disease, being most frequent 
in cerAucal Ijunph nodes and rarest in spinal 
fluids. The relative frequency of bovine in- 
fections decrease with increasing age. Tuber- 
culin reactors in first-year school children 
decreased from 18.1 (boys) and 16.6 (girls) 
per cent in 1937/3S to 6.9 and 5.6 per cent, 
respectively, in 1944/45. The annual in- 
crement in tuberculin reactors among school 
children is between 2.7 and 10.2 per cent in 
different parts of the countiy, and the annual 
“reversion rate” (i. e. those losing their tuber- 
culin skin sensitiritj') is between 0.2 and 3.6 
per cent. With a low rate of primary infections 
in childhood primary' infections are relatively 
frequent in young adults, a relatively large 
percentage developing directly into progressive 
pulmonary tuberculosis (called “genuine 
tuberculosis”). It seems to be the impression 
that treatment of primary infiltrations is 
useless and that therapy should not start 
until "genuine tuberculosis” is manifest. 
Reasons and sources for newly reported cases 
were CiR 1944): 74.0 per cent asked for 
examination because of symptoms; contact 
e.vaminations, 10,3 per cent; group exami- 
nations, 5.1 per cent. The latter type of 
examinations jdelds about one previously un- 
recognized infectious case of pulmonary tuber- 
culosis in 500 persons examined. At present, 
BCG vaccination is adrdsed for all tuberculin- 
negative persons above the age of 7 or 8. 
Few persons decline to accept this advice. — 
Tybernihsis Control in Denmark, J. Holmes, 
Pnb. Health Rep., October 4, 1946, 61: 
1436 . — (ilf. Pinner) 

Global Distribution of Tuberculosis. — ^The 
available prewar data on the prevalence of 
tuberculosis throughout the world are pre- 
sented in tables and geographic maps, un- 
suitable for brief abstracting. It is estimated 
that particularly high prevalences e-xist in 
Eastern Europe and Asia, in Alaska, Green- 
land, Newfoundland and Labrador, and also 
in Latin America. High figures are reported 
for North Africa . — Tuberculosis throughout the 


World, Sarah E. YeUon, Pub. Health Rep., 
August S, Id/fi, 61: 1144- — {M, Pinner) 

Tuberculosis Control Division. — A brief re- 
xdew is presented of the activities of the 
Tuberculosis Control Division of the United 
Public Health Service, with particular em- 
phasis on the work of field demonstrations and 
the program of granfs-in-aid.. This Divisioa 
started to operate in July, 1944; State Aid, 
Radiologj" and Field Studies Sections were 
organized. During the first year, training 
courses for 35 medical officers, and 5 addi- 
tional men from foreign countries, were ar- 
ranged; photofluorographic operators were 
trained; demonstrations of case-finding tech- 
niques were held; and small film units with 
the necessary personnel were loaned to states. 
Since the inception of these activities in 
1944, over one million persons were e-xam- 
ined; 1.2 per cent had reinfection tubercu- 
losis. Demonstration programs are usually 
continued by the states. A cooperative pro- 
gram is being developed for the purpose of 
radiographic examination of all patients ad- 
mitted to hospitals, since it has been shown by 
previous w'orkers that the hospital population 
is a iertile ground for case-finding. The first 
grants that were secured from Congress were 
used for the establishment of health depart- 
ment services for case-finding in the form of 
mass chest X-raj' surveys. In July, 1944, 
there was a total of 21 full-time tuberculosis 
control officers in the states; fifteen months 
later, the number was 40. About 300 X-ray 
units hav^e been secured or ordered. Con- 
ultation services, basic research and vanouss 
cooperative projects are being developed.-" 
Review of Tuberculosis Control Dcrno’islrations 
and the Program of Granis-in-Aid, P- J- 
Weber, Pub. Health Rep., May 3, 1946, 61: 
64 s. — (M. Pinner) 

Heart Disease. — Of all deaths that oc- 
curred in the U.SA. in 1944, 30 per cent were 
due to heart disease. The yearly deaths 
caused by heart disease increased bj"^ 38 per 
cent since 1934, while tuberculosis deaths 
decreased b3'' 24 per cent during the .same 
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decade. But tuberculosis is still a most large cities, the proportion of deatlis varied 
important cause of deaths in the age from less than 2 per cent to nearly 10 per cent, 
group of 15 to 44, causing nearly as many A statistical analysis of tuberculosis deaths in 
deaths in this age group as cardiac disease, the 92 cities of 100,000 or more population is 
IVom the point of view of public health, it is presented. The death ratios for 1939 to 
important that tuberculosis is more truly 1941 and for 1942-1943 are tabulated with the 
preventable than is heart disease.— Ediforiof: percentage changes between the two periods; 
Heart Disease and Tuberculosis, (unsigned), separate tables are given for “all races,” for 
Pub. Health Rep., October 4, 1946, 61: 1425.— white and for nonwhite. Four other tables 
(M. Pinner) present these data broken down according to 

size of cities: and finally these findings are 


Beds for Tuberculosis.— In 1944, 36 per 
cent of all deaths from respiratory tuberculosis 
in the United States occurred outside of 
hospitals. The need for more beds is partic- 
ul.arly urgent in the South where nine states 
haTC from 55 to 77 per cent tuberculosis 
deaths occiuring outside institutions. The 
total addditional need for beds is estimated at 
some 44,000. — Editorial: Need for Hospital, 
Fadlitiesfor the Tuberctdous, (unsigned), Pub. 
Hecdth Rep., August 2, 1946, 61: 11S1.—(M. 
Pinner) 

Tuberculosis Mortality, U. S. A. 1944 . — 
Tliis is a detailed statistical study of tubercu- 
lo^ mortalitj' for the j-ear 1944 for the entire 
United States and for each single state. Rates 
are presented according to sex, race and age. 
Comparisons between the periods 1939-1941 
and 1942-1944 are shown. Available data 
for veterans of World War I and II are pre- 
sented. Figures for hospitalization at time 
of death are given separately for civilians and 
veterans. [It is impossible to prepare a 
proper abstract of this paper — beyond men- 
tioning what it contains — ^because it has itself 
the conciseness of an abstract.] — Tuberculosis 
Mortality in the United States and in Each 
State: 1944, J- Yerushalmy & I. M. Mori- 
yama. Pub. Heath Rep., April 6, 1946, 61: 
4S7. — (ilf. Pinner) 

Tuberculosis Mortality in Cities, — ^In the 
two-year period 1942-1943, tuberculosis ac- 
counted for 4.6 per cent of all deaths in Ameri- 
can cities of 100,000 or more inhabitants and 
for 4.0 and 3.6 per cent, respectiAely, in rural 
areas and smaller urban places. Within the 


grouped according to geographical regions. — 
Tuberculosis MortalUy tn Major Cities: 
United States, 1942-1943, R. V. Kasius & 
E. H. Pitney, Pub. Health Rep., March 1, 
61: 297. — (M. Pinner) 

Tuberculosis in Major Cities. — Significant 
data are presented in tables and graphs, un- 
suitable for abstracting. Data comprise 
death ratios according to sex, race and age 
groups; tabulations of death ratios for 92 
cities for 1942-1944, for 1944 and for 1942- 
1943; of deathratiosforthenonwhitepopulation 
for 40 cities ; number and per cent of deaths from 
respiratory tuberculosis, in institutions; idem, 
by race and sex; and number of deaths from 
all forms of tuberculosis, by race (by' place of 
residence) in 92 cities of over 100,000. As 
usual, San Antonio ranks highest in ail but 
alphabetical listings. — Tuberculous Mortality 
in Major Cities: United States, 1944, Eliza- 
beth H. Pitney (f: R. F. Kasius, Pub. Health 
Rep., October 4, 1946, 61: 144S.—(M. Pinner) 

Tuberculosis Mortality in Nonwhites. — ^A 
declining mortality rate from a preventable 
disease indicates satisfactory progress only if 
it can be shown that the decrease is faster than 
that of the general mortality rate. The 
proportionate mortality or death ratios ex- 
press the number of deaths from a specific 
cause in percentage of all deaths; this index is, 
therefore, an indication of the decrease of 
mortality from a specific cause, independent 
of the conditions that may cause a concom- 
itant drop in total mortality. According 
to this criterion, the decline in tuberculosis 
mortality has been satisfactory during the 
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last fen' decades for all groups of our popu- 
lation n'ith the eveeption of nonn'hite males 
and females in the age groups 15 to 34 years. 
For these latter groups an increase in death 
ratios started around 193S. It is demon- 
strated that only part of tliis increase was 
caused bj' a particularly rapid drop in the 
mortality rates for other statistically im- 
portant causes of death in this age group. 
Further analysis shows that nomvhitc females 
fared worse than males . — The Increase in 
Tiibcrcidosis Proportionate Mortality among 
Nonwhitc Voting AdttUs, J. Ycrttshalmy, Pub. 
Health Rep., February 22, 1940, 61: Bll . — 
(ilf. Pinner) 

Photoroentgenography in Tuberculosis Pro- 
phylaxis. — ^The photoroentgenogmphic method 
has fundamentally changed the outlook in 
tuberculosis prophylaxis. Its use has per- 
mitted sj’stematic and periodic mass sun'cy's 
on a large scale, enhancing the discovery' 
of active lesions, the close obsori'ation of 
lesions of undetermined activity and the 
periodic supeiadsion of persons exposed to 
tuberculosis contact. The e-xpcriences result- 
ing from mass surveys conducted in many 
countries have proved the possibility of spon- 
taneous cure of a large number of tuberculous 
lesions, as shown by the finding of X-my 
shadows of a residual type in many persons 
who have never been clinically ill. On the 
other hand it appeared that many residual 
lesions may become active during tiie course 
of obsen'ation; it also became obvious that 
roentgenological s^ns of activity are not nec- 
essarily accompanied by bacteriological or 
clinical evidence of activity', at least in certain 
phases of evolution. Isolation of active cases 
still remains the basis of prophyla.xis. The 
concentration of a large number of patients in 
appropriate centres, where each patient is in 
contact only with a few healthy persona, seems 
to be preferable to their dispersion, where 
each patient represents a potential source of 
infection to many more healthy' individuals. 
A diagnostic centre equipped n'ith photo- 
roentgenographic installation is replacing now 
the dispensary' in its diagnostic function. 


Tins represents a definite progress because 
the cases are discovered earlier, thus receiring 
aarly' tre.atmont. Large scale periodic chest 
X-ray' examination will reveal practically' the 
totality of active lesions, while in the past the 
diagnosis was made mostly' in a far advanced 
stage. The creation of special centres for 
active Ciises and for chronic or custodial tases 
will permit the concentration of the sources of 
infection, diminishing the number of exposed 
persons . — El registro fiuorografico base de la 
proftlaxia de la tuberculosis, M. Dc Abreu, 
Rev. nicx. dc lubcrc., Novcmber-Dcccmbcr, 
1945, 7: S77.~{L. Mohwr) 

Tuberculosis Survey. — ^San Antonio, Texas, 
lias the highest tuberculosis death rate of any 
large city in the United States. In coordi- 
nation with a socio-economic sun'ey, 20,350 
persons were axamined, using a 35 mm. 
photofluorographic unit. In suspicious and 
positive cases 14 x 17' films were taken later. 
Reinfection tuberculosis of all stages was 
found in 993 (4.9 per cent) cases; in addition, 
01 (0.4 per cent) had massive calcification, 
25S (1.3 per cent) lesions suspicious of tuber- 
culosis, and 125 (0.6 per cent) fibrosis. The 
incidence of reinfection tuberculosis was some- 
what liigher among the m.ales. About 90 per 
cent of the persons examined were of Latin- 
Araerican extraction, the remaining 10 per 
cent were mostly Anglo-Americans. There 
was no signicant difference in the incidence of 
tuberculosis between the two groups. How- 
ever, the true incidence amoi^ Anglo-Ameri- 
cans is probably lower than found in this 
survey, since it must be noted that only' a 
small number of Anglo-Americans was exam- 
ined, and that those examined were prob- 
ably' aware of the disease or of contact with 
it. Of the 993 cases of reinfection tubercu- 
losis, 430 (43,3 per cent) were minimal, 405 
(40.S per cent) moderately advanced .and 15S 
(15.9 per cent) far advanced. With ad- 
vancing age, the incidence increased from 1.2 
per cent in the age group under 20 to S.S per 
cent in the 45 to 64 group. From the X-ray' 
evidence, it must be assumed that the in- 
cidence of active tuberculosis among the Latin- 
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AmericaQs is at least equal to, but probably 
higher than, the 3.0 per cent usually found in 
average surveys. Since the 18,607 Latin- 
Americans examined represent about 15 per 
cent of the Latin-American population of San 
Antonio, there must be approxiinately 5,100 
cases of reinfection tuberculosis, at least 1,700 
of them active, in this group of the city’s 
population. The main reason for this high 
figure is poverty, with poor housing, poor diet 
and poor education as its natural corollaries. 
Among the causes of death in San Antonio, 
tuberculosis is second only to heart disease; 
for the coimtry as a whole this was last true in 
1910. Vigorous control measures are sug- 
gested. — Mass IC-ray Survey in San Antonio, 
D. M. Gould, Pub. Health Rep., February 2, 
194-5, 60: 117.— (P. Lomj) 

Resurvey of Industrial Plant. — ^An in- 
dustrial plant with a relatively stabile popu- 
lation was surveyed twice with an interval 
of eighteen months. Of 97 persons that 
should have been detected in the first survey, 
20, or 20.6 per cent, were missed — 15 minimal, 
4 moderately advanced. Of 88 persons who 
should have been diagnosed in the second 
survey, 10, or 11.4 per cent, were missed — 9 
minimal, one moderately advanced. Fatigue 
and eyestrain play some rdle, but inter-in- 
dividual differences in interpretation, even 
under the best of conditions, are important. 
By the time of the second survey, 0.13 per cent 
of the previously surveyed population which 
was nontub erculous (3,926) had developed 
minimal tuberculosis; none of them had had 
any known exposure. This represents an 
annual incidence rate of 0.89 per 1,000. In 
the first survey, 80 per cent of detected cases 
had not been known before, while the cor- 
responding figure was 40 in the second survray. 
The educational benefits of industrial surveys 
are stressed. — An Evaluation of a Chest X-ray 
Resurvey of an Industrial Plant, M. Kramer, 
G. TV. Comstock & J.B. StocMen, Puh. Health 
Rep., July 5, 1946, 61: 990.— {M'. Pinner) 

Tuberculosis Survey.— The results of a 
case-finding sur\^ey in New Orleans are tabu- 


lated and discussed.- The survey included 
tuberculin testing (intracutaneous injection 
of 0.1 mg. of Old Tuberculin) and 35 mm. 
photo-fluorographic examinations. The sur- 
vey covered peraons in various socio-economic 
and racial groups, including college students, 
hospital employees, orphanage residents and 
clinic patients. Between October, 1943 and 
July, 1945, more, than 20,000 persons were 
^examined in this survey. This report deals 
with preliminary records of 8,571 persons who 
received the Mantoux test and X-ray exami- 
nation. The figures showed that the local 
poor colored population had a higher incidence 
of tuberculous infection than the whites 
throughout all age groups. In both racial 
groups, the per cent of positive tuberculin 
reactions reached its maximum level between 
the ages of 40 and 50 years. The highest 
figure for the whites was 52.5 per cent and 
65.5 per cent for the Negroes. During the 
age period 15 to 19 j^ears, 24.9 per cent of the 
whites manifested a positive reaction and 

34.2 per cent of the Negroes. Retesting with 
larger doses of tuberculin would have detected 
more cases. It is significant that even among 
the lower economic levels the incidence of 
infection is far from universal. The dif- 
ferences in tuberculin reaction between the 
two races paralleled the current tuberculosis 
death rates, 103.6 for the colored and 35.2 
for the white race. The protective immunity, 
attributed by some to infection, apparently 
fails to protect the colored race from active 
disease. Lesions interpreted as calcifications 
appeared between the ages of 10 to 20 years 
in the positive and negative tuberculin reactors 
of both races. The incidence of calcifications 
for all ages combined amounted to 2.7 and 

3.2 per cent, respectively, for the white nega- 
tive and positive reactors and to 2.4 and 2.8 
per cent, respectively, for the colored negative 
and positive reactors. Parenchymal in- 
filtrations were reported in 103 or 1.2 per cent 
of the total group; the incidence of these 
lesions averaged slightly higher in the infected 
than in the uninfected members of each race. 
These infiltrations were encountered more 
frequentlj’ in the older age groups. Follow-up 
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studies oji these infiltrations are still in- 
complete. Cardiac and aortic enlargement 
were the abnormal findings discovered with 
greatest frequency by photofluorographic ex- 
amination, These changes were more frequent 
in the colored race and this difference may be 
attributed to the higher incidence of 831 ) 11^18 
in the colored patients . — A Tuberculosis Sur- 
vey in Ncio Orleans, C. A. Stewarl, New 
Orleans M. & S. J., January, 1946, 98: SSO . — 
(H. R. Nayer) 

Tuberculosis in Mental Institutions. — ^All 
patients and employees in the New York 
State Institutions for the Mentally III were 
X-rayed during the last few yearn. In the 
hospitals, 73,658 patients were examined and 
clinically significant pulmonaiy tuberculosis, 
according to roentgenological criteria, was 
diagnosed in 5.6 per cent. Prevalence is 
presented according to age-groups, showing 
considerable increase with increasing age and 
' increasing length of confinement. Among 15,- 
400 inmates of State Schools, the prevalence 
was 2.4 per cent. Among nearly 15,000 em- 
plo 3 'ees in these institutions, the prevalence 
was 1.1 per cent. The importance of seg- 
regating tuberculous patients and the in- 
adequate facilities for this purpose are stressed. 
— Prevalence of Pulmonary Tuberculosis in 
New York Slate Institulions for the Mentally 
III, J. Katz, R. E. Plunkett di Mary E. 
Thompson, Psychiatric Quart., October, 194-5, 
19: 644.— {M. Pinner) 

Miniature Chest Films. — ^Three thousand 
consecutive X-ra}^ studies were made at the 
Edward J. Meyer Memorial Hospital, Buf- 
falo, during a period of two and one-half 
months. This figure includes follow-up 
studies, reexaminations and new admissions. 
Miniature films were used in 2,721 studies, 
conventional films in 326 and a combination 
of the two methods in 47. The miniature 
film consisted of a 4 b}*^ 10 inch film combining 
a stereoscopic pair of 4 by 5 inch films. The 
large film was used in patients unable to sit 
up, in small children and when oblique and 
lateral films were desired. During the period 


of the stud}’’ 1,832 patients were admitted to 
the hospital. Unsuspected pulmonaiy' tuber- 
culosis was discovered in 36 admissions. It 
is felt that the stereoscopic photoroentgen 
film is an accurate method which offers eco- 
nomic and technical advantages in a large per- 
centage of chest examinations. Tliis method 
is particularly practical for routine chest 
films of all new hospital admissions. — Minia- 
ture Chest X-ray Films in General Hospitals, 
G. N. Scatchard tt Diana Olga DuszynsM, J. 

A. M. A., March SI, 1945, 127: 746. — {H. 
Abcles) 

X-ray Generator. — ^An X-ray generator, 
meeting the requirements indicated in the 
title of this paper is described and illustrated. — 
A Light, Compact X-ray Generator of High 
Efficiency for Mass Radiography of the Chest, 

B. H. Morgan & E. G. Murphy, Pub. Health 
Rep., July 5, 1946, 61: 9SS. — (M. Pinner) 

Photofluorographic RoU-FlIm Viewers. — 
The criteria on which the efficienc}’’ of %’iewers 
should -be judged, are discussed in connection 
with the now available viewers. In the past, 
the projection system of viewing has been in 
many respects preferable to the direct S 3 'stem 
of viewing, but improved direct viewers, which 
are becoming available, are now the most 
satisfactory ones . — Photofluorographic Boll- 
Film Vicivers, I. Lewis, Pub. Health Rep., 
March 1, 1946, 61: 394. — {hi. Pinner) 

Finnish Sanatoria. — Sanatorium beds for 
tuberculosis in Finland numbered 2.05 per 
10,000 population in 1919 as compared with 
13.67 per 10,000 in 1938. Corresponding 
figures in Sweden were S.S6 and 14.95, re- 
spectivel 3 ^ Mortality rates per 10,000 popu- 
lation in Finland in 1919 and 1938 were 21.5 
and 16.2, respective^'; corresponding Swedish 
figures were 13.3 and 6.8. No significant 
difference in mortalit}' rates was noted 
between city and countr}' areas. Lower per- 
centages of deaths in sanatoria were recorded 
in 1919 as compared with 1938: in Finland, 
the figures for those two 3 'ears were 3.0 and 
19.7; Sweden, 19.3 and 58; Norri’a}', 15 per 
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cent in 1923, 47 per cent in 1939; Denmark, 
(except Copenhagen) 31.3 in 1921 and 62 
in 1938. hlore sanatorium beds are urgently- 
needed, not only for open cases of tuberculosis, 
but for terminal cases as well . — Vber die 
Entwicklung der Heilanstalten fur Lungen- 
kranke in Finnland in den JaJiren 1919- 
1938, A. Honkanen, Ada tuberc. Scandinav., 
1946, 20: 89— (P. Q. Edwards) 

Tuberculin Testing. — ^An investigation was 
carried out with a -view to comparing the 
sensitivity of children to three forms of the 
tuberculin skin test, first the Mantoux intra- 
cutaneous test; second, the Vollmer patch 
test; third, the diagnostic tuberculin jelly 
tests. Of 380 cliildren tested, 180 reacted 
to at least one of the tests. With Mantoux 
test an initial dose of 1 :10,000 Old Tuberculin 
was used ; when negative this was followed by a 
dose of 1:1,000. The results showed that, 
as compared with the Mantoux test, the Voll- 
mer patch tests were unreliable to the point 
of being valueless. The reaction to the diag- 
nostic tuberculin jelly varies markedly. In a 
hospital series, cases attending a children’s 
hospital that were found to be suffering from 
une.xplained cough or glandular enlargement 
or showed other signs or symptoms giving rise 
to a suspicion of tuberculosis, or cliildren who 
gave a liistorj' of contact with open tuber- 
culosis, 47 per cent of reactors to 1:10,000 
Mantoux reacted to jelly; 30 per cent were 
positive to the Vollmer patch test. In a san- 
atorium series, cases diagnosed on clinical, 
radiological or bacteriological grounds as active 
tuberculosis, 94.8 per cent of Mantoux reactors 
reacted to the jelly and 54 per cent to the 
patch test. Of the 21 cases that reacted to 
the Mantoux test only when performed with 
1:1,000, one gave a positive reaction to the 
jelly, and none to the Vollmer patch test. — 
Tuberculin Testing in Children: A Comparison 
of Methods, D. Dell & Jerram, Brit. M. J,, 
Avgust IS, 1945, 2: 215.— {D. H. Cohen) 

Tuberculin Patch Tests. — One Inmdred sub- 
jects were tested by various methods, with the 
indicated number of positive results: Per- 


cutaneous patch test, with tuberculin jelly 
41, with liquid tuberculin 42, intracutaneous 
tuberculin PPD first strength 54. The re- 
sults indicate little difference between per- 
cutaneous patch tests, but slight inferiority 
to the intracutaneous test . — A Comparison 
of Two Types of Tuber culin Pedeh Test, 
H. Climie, Brit. J. Tuberc., April- July, 

1945, 39: 61. — (A. G. Cohen) 

Histoplasmln Reactors. — ^During the year 
1945 more than 10,000 student nurses were 
tested with histoplasmin given intracuta- 
neously. The nurses were distributed in 11 
cities and the prevalence of reactors varied 
between 4.8 and 58.1 per cent. Of all students 
tested, 8,141, or 77 per cent, were suitable 
for a detailed study of the geographical dis- 
tribution of histoplasmin reactors, because 
they were “life-time residents,” which means 
that they had spent five-sixths or more of 
their life in the same state. Analysis showed 
that prevalence is largely determined by 
geography. An area of high prevalence seems 
to exist in the eastern central part of the 
United States. [However, in many large 
areas of the United States no tests have been 
done, as yet .] — Geographic Differences in Sen- 
sitivity to Histoplasmin among Student Nurses, 
C. E. Palmer, Pub. Health Rep., April 5, 

1946, 61: 415. — (ill. Pinner) 

Histoplasmin Reactors. — Histoplasmin and 
tuberculin skin tests and chest roentgeno- 
grams were done on more than 17,000 persons 
in Kansas City. A slightly higher reactor 
rate for histoplasmin was found in whites 
(78.5 per cent in 610 males and 53.8 per cent 
in 158 females) than in non-whites; it was 
higher in males than in females and higher in 
lifetime residents than in non-lifetime res- 
idents. Tuberculin reactor rates are three 
times as high in Negroes as in whites. The 
frequency of pulmonarj' calcifications is over 
twice as high in histoplasmin reactors as in 
reactors to tuberculin alone. With increasing 
age, both tuberculin and histoplasmin reactors 
increase more frequently than do pulmonarj' 
calcifications, probablj" because allergy to 
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oilhrr Kul'Ftanrc is nioro nijtidly devclopcfl 
followitif; infcrtian (!i:in is cak’ifiration. — 
Some I'pid< mioloyical Aspccla of Scnrifmtij 
to Ui'^topla.vnin and Tidtcradw, M. h. I'vr- 
coloxr, II. JI. High it- Margaret /■’. Alien, Pub. 
Health Pep., Avgxift 2, JD^d, 61: US ?. — 
(M. Pviuer) 

Tuberculosis In Medical Students. — An ex- 
tremely detailed and well documented sta- 
tisticid study of three groups of medical 
students tvlio after one or more yc;irs of 
liosiutal training cntcrcii the hosjjit.al scr\-icc.s 
of the Paris A.ssistancc Publique in 10.37, 
193S and 1939, respectively. The report 
comprises two major juirts: the first 
part dctils with the findings on initml cx- 
•amimation of the students before their ad- 
mission to the hospital sen-ices. The second 
part, coinjiletcd in 1913, rcjjorts the result of 
follow-up findings on these groups after a time 
inten-al of several years (six years for the 
1937 group, five years for the 193S group, and 
four years for the 1939 grou})). The average 
age was 22.5 years. The 1,0-17 students, 
seen on initial examination, were divided in 
three categories: (1) A group of 9 cases in 
whom the first examination revealed active 
pulmomio’ tuberculosis (0.85 per cent). In 
3 of these cases diagnosis of pulmonary'' tuber- 
culosis had already been made prior to this 
routine examination and treatment had been 
instituted. {£) The second catcgoiy- com- 
prised healthy students with a positive tuber- ' 
culin test (87.8 per cent). (S) Healthy 
students with a negative tuberculin test 
(11.35 per cent). Comparison of the per- 
centage of negative tuberculin reactions 
among mediaal students ndth the percentage 
of negative reactions among other students 
of the same ago group, shows that it is about 
two to three times higher in the latter due to 
lack of hospital exposure. The group of 904 
healthy indmduals with positive tuberculin 
reactions w.ns divided in two sub-groups: 
(1) cases with completely negative X-ray 
findings (72.8 per cent); (2) cases in wliich 
X-ray examination revealed sequelae of a 
previous pulmonaiy- or pleural involvement 


(27.2 per cent). I’liesc .‘■cquelac consistevJ 
mostly in jiulmonrtry- or lymph node c.al- 
cifir-.ntions and morn rarely in pleura! thicken- 
ing and obliteration of the costophrcnic 
angle. The gmu]> of 901 tuberculin rc.-sctois 
was- quest iontsl very- carefully about their 
previous medical history. Only 55 (6.09 
per cent) had h.ad in their recent or remote 
p.n.*:t a morbid incident which could with 
ccrt.ainty or with more or It'S probability be 
rclatcrl to a primary infection. The per- 
cent-age of clinic.ally silent jrrimaries as 
cstimatcrl after history-baking would thus 
amount to 93.91 per cent. Primary infection 
with po.s.sibIc or certain clinical manifc-stations 
in the past occurred in 4.1 per cent of the cases 
with a normal X-ray film on the initial sur- 
vey c.xamination, and in 11.3 per cent of cases 
whose X-ray film showed evidence of previous 
involvement. The incidents in the past 
history arc classified as follows: 8 cases of 
erythema nodo.sum, 24 cases of scro-fibrinous 
pleurisy (only 12 of which wore confirmed by 
aspiration), G csr.^cs of so-called typhoid or 
paratyphoid (not verified bactcriologically or 
serologically), 4 cases of so-called pulmonary 
congestion, grippe, etc., 7 cases of une.x- 
plained weight loss, fatigue, subfcbrile temper- 
ature and cough, 3 cases of axtrapulmonarj' 
tuberculosis (tuberculous keratitis, ren.al tu- 
berculosis, tuberculosis of the humerus .and 
the knee-joint), 4 cases of “reinfection 
tuberculosis.” It is emphasized that mucJi 
(xuition and rcsen-e has to be averted in the 
evaluation of these retrospective diagnoses. 
Follow-up of the three groups of students in 
1943 revaaled the following findings: The 
group of IIG cases with negative tuberculin 
test on initial c-xamination showed in 1943 the 
following distribution: 34 cases had dis- 
appeared during the war; 11 had not been 
tuberculin tested again, but were known to be 
well; G cases had still a negative tuberculin 
reaction; 2 cases had a positive tuberculin 
test consecutive to administration of BCG; 
34 l)ad become tuberculin-positive without 
any clinical manifestations; 17 had become 
tuberculin-positive, the conversion being ac- 
companied by clinical symptoms, but with no 
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alteration on the X-ray film; 12 had become 
tuberculin-positive with X-ray alterations. 
This analysis shows S5 per cent with symp- 
tomless primaries, directly observed as such, 
as compared to the 93 per cent apparently 
sj’’mptomless primaries as found on simple 
interrogation during the initial examination. 
The clinical symptoms accompanjdng the con- 
version of a negative into a positive tuberculin 
reaction were found to be (in order of fre- 
quency): (Jt) fever, (2) weight loss without 
apparent reason, (5) fatigue. Four instances 
of very sbght expectoration of blood or blood- 
streaked sputum, occurring only once in each 
case, are reported in this connection. It. is 
emphasized that cough appears to be one of 
the rarest symptoms of a primai^j" infection. 
Among the 28 cases of primary infection ac- 
companied by clinical sj^mptoms only 11 
showed a lesion which was demonstrable on 
X-ray films (30 per cent). Nine out of these 
11 cases have shown resolution or scarring of 
the primary focus after three to six months of 
sanatoriiun care. In only 2 cases the primary 
lesion went on to excavation and had to be 
treated with pneumothorax. One of these 
cases died. This was the only death among 
63 primary infections having occurred within 
the whole period of obseia-ation of the medical 
students. Among the 640 students who were 
tuberculin-positive on the first examination 
28 (4.3 per cent) developed a clinically man- 
ifest reinfection tuberculosis. This percent- 
age is considered remarkab^’ low as compared 
to the percentage of clinically manifest 
primary infections (34.1 per cent) observed 
during the same period of time. The latter 
were almost alwaj's verj’’ benign. Among 
the 28 cases with reinfection tuberculosis 13 
developed caxdtary disease and 4 extensive 
infiltrations of the lobar tjqre. Pneumothorax 
was instituted in 15 cases. Only 8 cases with 
“benign” or abortive lesions were observed. 
The initial symptonsin these cases of reinfection 
tuberculosis were (in order of frequency): 
(J) cough; this was found to be an important 
initial symptom in contradistinction to pri- 
marj' tuberculosis; (2) hemopt 5 ^is; (S) fever, 
fatigue, chest pain, weight loss. The question 


was brought up whether active reinfection 
tuberculosis is more likely to occur in persons 
with a negative X-ray fihn or with an X-ray 
film showing residual involvement as described 
above. It was found that both groups showed 
essentially the same incidence of reinfection 
tuberculosis. Among the 24 cases giving a 
history of pleurisy only one developed re- 
infection tuberculosis. As to the recovery of 
the diagnosed cases, the results are reported 
as follows: 40 out of 49 have taken up nor- 
mal medical activity and are working as 
physicians; 15 cases were treated with pneu- 
mothorax. All cases had undergone rest 
treatment, the average duration of which was 
fourteen months (ranging from three to five 
months for primary lesions up to three to four 
years for reinfection tuberculosis) . The fatal- 
ity was 6.12 per cent. None of the patients 
is said to have become a “chronic” case. 
None represents a source of infection. Six 
cases are still continuing treatment. These 
figures are considered veiy satisfactorj' when 
compared to statistics in other groups of the 
population, with fatality rates as high as 
43 per cent and only 18 per cent recoveries. 
The reason for the more favorable results in 
medical students is seen in their economic 
status, in the regular and close follow-up 
leading to earl}" diagnosis, in the institution 
of early treatment, and in the greater readiness 
to accept therapeutic measures . — Le con- 
trole •phihisiologique des externes et internes des 
hdpiiaux de Paris, 3f. E. Rist, avcc la col- 
laboration de Edith Mage, Recueil des (ravanx 
Inst. Nat. d’hyg., 19U, 1: S02.—( V. Leites) 

Tuberculosis in Medical Students. — Sur- 
veys were carried out on 1,200 Paris medical 
students between the years 1939 and 1942. 
The routine consisted in historj'-,. physical 
examination, tuberculin test, fluoroscopy, and 
possibly roentgenogram. The tuberculin test 
was performed with the cutaneous method 
(Pirquet), and if this proved negative the 
intracutaneous test (Mantoux) was per- 
formed ten days later with 10 mg. of tuber- 
culin. Among 1,148 students between the 
ages of IS and 25, 60.6 per cent showed a 
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positive Pirquet; 170 (24.4 per cent) of tliese 
had a highly positive phlj'ctenular reaction. 
An additional number of 62 individuals 
(13.7 per cent) had a negative Pirquet but a 
positive Mantoux. Thus, 74.3 per cent 
tuberculin rcactoi-s were found. It is em- 
phasized that the anergic and hyijerallcrgic 
persons should be particularly closely ob- 
served. The former are believed to be 
potentially the candidates for a progressive 
or "phtisiogenic” primary infection in c.asc of 
massive exposure or low resistance, the latter 
are considered to be cases of a recent primarj'^ 
tuberculosis and .apt to develop a form of 
early tuberculosis described as "postancrgic.” 
The X-ray surve 3 '- revealed a normal X-raj' 
film in 828 cases, increased pulmonarj' mark- 
ings in 93 cases, pulmonary or hilar calcifi- 
cations in 199 cases, pleural sequelae in 48 
cases, tracheobronchial adenopathies in 6 
cases, fresh infiltrations in 6 cases, fibrous or 
well circumscribed lesions in 14 cases, and 
nontuberculous infiltrations in 6 cases. Com- 
parison is made between the morbidity before 
the admission to medical school and the mor- 
bidity found in the course of the medical 
studies. On the initial examination 6 cases 
(0.5 per cent) showed e\ddence of an active 
primary or postprimarj’- tuberculosis. All 
these patients were watched closely and sent 
for a rest-cure to the country. One case 
subsequently developed pleurisy, another 
erythema nodosum. One patient died of 
tuberculous meningitis. Active reinfection 
tuberculosis with positive sputum was found 
in 6 cases (0.5 per cent) ; 14 cases showed old 
and apparently inactive lesions with negative 
sputum. The total incidence of fresh and old 
lesions bn the initial examination was 2.16 
per cent. The morbidity of tuberculosis in 
the course of the medical studies w'as three 
times as liigh: 1.64 per cent of active primarj’’ 
infections, a third of wliich w^ere complicated 
by pleurisy, and 1.52 per cent of reinfection 
type tuberculosis. In 191 c.ases with negative 
tuberculin reaction BCG w.as administered 
(mostly bj”^ the scarification method or by 
intracutaneous injection). The latter gave 
the best results in producing a positive tuber- 


culin reaction in 86.4 per cent of c.ascs within 
three to sLx weeks. However, no conclusions 
are dr.awm as to the pemistence of this state of 
allergj' and its immunizing properties. — 
IjC ddpistage systematique de la Itibcrculose 
clicz Ics dludianls en mfdccine, J. Troisier & 
P. Nico, Rccucil dcs (ravatix Inst. N'at. 
d’liyg., 19U, 1: SSS. — ( T*. Lciles) 

Tuberculosis among Prisoners of War. — 
Tlic author spent four years .as a prisoner of 
war in charge of a special tuberculosis hospital 
and tuberculosis cases in a general hospital 
for prisoner of war. The conditions in gen- 
eral were definitelj’^ very bad, with the 
Russians getting the worst. Average dail}' 
caloric estimation of food for these hospital 
patients was 1200 to 1800, and not wry good 
food at that. British and American Red 
Cross parcels helped in many cases. Routine 
mass radiograph}' was used “for fear that 
tuberculosis prisoners would infect German 
ci\'ilian workers”. The diagnosing of the 
films was in general poor. There wore also 
cases wdicre the films were correctly diagnosed 
but no action w'as taken. Of 68 consecutive 
sputum-positive cases admitted, 19 had been 
diagnosed by means of radiograph}'; the re- 
maining 49 were diagnosed by clinical means. 
Of the latter, 13 had had routine sld.agrams 
and been “missed”, or w'crc found positive but 
no action had been taken. Language dif- 
ficulty in history-taking and suspicion among 
prisoners of war of other nations made diag- 
nosis and adequate treatment difficult. The 
cemetery outside of one hospital, a surgical 
and medical unit, had 80 per cent of graves 
filled with victims of tuberculosis. TraM- 
port conditions were abomiimble. Di.abetics 
travelled days without insulin, for example. 
The statistics w'ere very unreliable for^ a 
variety of reasons. Of 44 positive cases with 
at least three montlis’ hospital stay 39 had 
pneumothorax attempted, 31 successfully. 
Two were bilateral and 5 were abandoned. 
Seven of the 13 ab.andoned or unsuccessful 
cases had pluenics. Of the successful pneu- 
mothorax cases which were not abandoned 
(26), 20 had thoracoscopies with or ndthout 
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adhesion-section. Of all those, one died and 
24 became negative before leaving, after an 
average of 3.3 months in hospital.— Tither- 
culosis among Prisoners of TFar in Germany, 
A. L. Cochrane, Bril. U. J., November 10, 
1945, 2: 656.— {D. H. Cohen) 

Tuberculosis among Prisoners of War. — 
Among 15,000 Frenchmen in a German prison 
camp 500 (3 per cent) developed pulmonary 
tuberculosis over a period of two and a half 
years. Among 100 cases of pulmonary 
tuberculosis followed during 1943 the clinical 
forms are described as follows; 16 acute forms 
ndth lobar, bronchopneumonic, or nodular 
lesions; 5S progressive cavitar}-^ forms with 
positive sputum; 8 early infiltrates with 
positive sputum; 22 subacute forms with 
negative sputum but e.vtensive lesions by 
X-ray; 46 cases were bilateral, 58 unilateral. 
Certain particular features were noted such 
as the shortness of the initial period (two to 
three weeks on the average); long periods of 
weight loss, fever and nightsweats were rarely 
seen. There was usually a brief phase of 
“impregnation” with marked symptoms. A 
caidty was often present at the first e-v- 
amination. Emdence of tuberculosis in the 
family history or in the past history of the 
patient were found very infrequently. Rapid 
improvement as a response to rest and pneu- 
mothorax treatment is reported. Among 
100 cases, pneumothorax was attempted in 
66 and was considered successful in 56. The 
indications of pneumothorax were deliberately 
e.xtended in order to hasten repatriation. 
Comparison of the incidence of tuberculosis 
in the years 1941, 1942 and 1943 did not re- 
veal marked differences. Pleurisies were 
found in great frequency. From 1940 to 
1943, 169 pleurisies with high feverhnd severe 
constitutional symptoms were hospitalized. 
This figure does not include pleurisies of 
moderate degree which were not admitted to 
the hospital and not considered for repatri- 
ation by the Germans. It is believed that 
these very numerous cases of pleurisy in- 
adequately treated due to German restrictions 
will give rise in the j’^ears to come to a high 


number of cases of pulmonary tuberculosis. 
An additional report is given on the Russian 
prisoners of war. Soldiers of all ranks were 
compelled to work and received smaller foo'd 
rations than prisoners of other nationalities. 
In case of illness, accident or severe fatigue 
they were sent for a rest. If they did not 
regain their working capacity they were sent 
to a special camp in Zeltheim and allowed to 
die of starv'ation. Among 1,229 Russians 
observed in the hospital 170 (15 per cent) 
had pulmonary’- tuberculosis; 114 had pleurisy. 
Of the latter, 75 were sent back to work after 
one month of rest, 15 died in the hospital, the 
rest was sent to Zeltheim to die. Among the 
170 cases of pulmonary tuberculosis, 8 were 
sent back to work, 60 died in the hospital and 
the rest sent to Zeltheim. — La tuberculose 
pulmonaire chez les prisonniers dc guerre en 
Allcmagnc, Ph. Couve, Rev. de la Inhere., 1944- 
46, No. 10, 9: S20.—iV. Leites) 

Marital Tuberculosis. — Preceding the orig- 
inal study a critical review of the literature on 
marital tuberculosis is given, the incidence of 
which is still a question of controversy, 
figures being reported as widely apart as 4 
and 46 per cent. The statistical findings 
being so little comparable, diametrically 
opposite conclusions concerning pathogenesis 
and prophylaxis of tuberculosis have been 
drawn. The reasons for the extremely 
discordant results is seen in the following 
factors: (I) lack of precision in the definition 
of marital tuberculosis, exact distinction is 
not made between double morbidity, double 
mortality, positive and negative cases, active 
and inactive tuberculosis, sequelae of primary 
infection, etc. (2) Insufficient information on 
the nature of the disease in the marital partner 
first taken ill. (S) Insufficient information on 
the contact between the marital partners 
(duration, intimacy, presence or absence of 
precautions, positive or negative sputum). 

(4) Insufficient information on the condition 
of the exposed partner before exposure. 

(5) Errors of statistical evaluation, such as 
not taking into account the time factor, com- 
■paring incomparable data, comparing data 
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derived from too small and too large numbers, 
etc. There were 2,300 cases of pulmonary 
tuberculosis with positive sputum investi- 
gated for tills studJ^ It was found that 12 
per cent of their marital partners had pul- 
monarj’’ tuberculosis with positive sputum. 
In an additional 7 per cent, routine exami- 
nation revealed definitepulmonary tuberculosis 
with negative sputum; 27 per cent showed 
pulmonaiy calcifications and verj' discrete 
fibrotic lesions on X-ray films. (In evaluat- 
ing these figures it must be noted that only 
a relatively small percentage of contacts 
responded to the convocation for routine 
examination.) The above figures are con- 
sidered to be at least three times as high as 
those found on routine examination of not 
particularly e.xposed groups. Widows and 
widowers with pulmonaiy tuberculosis 
appeared to have lost their partneis more 
often from pulmonary tuberculosis than 
widows and widowers with nontuberculous 
disease. The average duration of e.xposure 
was two years and four months (ranging from 
one month to fifteen years). The average 
time interval between the onset of disease in 
the partner first taken ill and the onset in the 
partner developing tuberculosis subsequently 
was five years (with a minimum time inter- 
val of two months and a ma.ximum of twenty- 
five j^ears). In 48 per cent of cases the inter- 
val was longer than tlwee years. Two periods 
are considered particularly dangerous for the 
exposed partner: (f) the first two years of 
exposure during which time the persons with 
low resistance to tuberculosis are believed to 
become infected; (S) the two years following 
the death of a partner, during which more 
resistant individuals may develop the disease, 
due to massive contamination preceding death. 
The relatively high incidence of pleurisy as a 
mode of onset in marital tuberculosis was 
noted. It was found in 13 per cent of cases. — 
Mvdes sur la tuberculose conjvgale, Tnlou 
& Parriqm, Recueil des travaux Inst. Nat. 
d’hyg., 1945, 2: SSS.— ( V. Leites) 

Infectiousness of Closed Cases. — Children 
of the ages of 3 to 24 months placed in homes 


of “closed” cases of tuberculosis had an in- 
cidence of tuberculin sensitivity of 5 to 10 
times higher than that of children of the same 
ages housed among persons free from tuber- 
culosis. Unless the standards formulated by 
the U. S. Public Health Seiadce and the 
Committee on Diagnostic Standards of the 
National Tuberculosis Association are com- 
plied with in the examination of sputum — 
namel}', absence of bacilli on concentration, 
culture and guinea pig inoculation — the term 
“closed” should not be used, for it is clear from 
this studj', and from those of previous ob- 
ser\-ers, that the so-called “closed” case of 
tuberculosis is a marked source of contagion of 
tuberculosis . — Infecliansness of the “Closed 
Case” in Tnbcrcitlosis, M. Blahd, E. I. Leslie 
& S. R. Rosenthal, Am J. Pub. Health, 
J-idy, 1946, 36: 723. — {M. B. Lurie) 

Tuberculosis in Children. — ^The finding 
of primaiy tuberculosis in a child establishes 
two important facts: (1) Usually a con- 
tagious case has been in the child’s emdron- 
ment. (2) The cliild has at least lesions of 
primary tuberculosis containing living tuber- 
cle bacilli. His tissues have been sensitized 
to tuberculoprotein making reinfection from 
exogenous or endogenous sources far more 
dangerous. The tuberculin reaction is the 
best criterion of the tuberculosis situation in 
a community with a stable population. A 
large percentage of infected persons at some 
time have clinical lesions. The results of 
tuberculin tests adminstered to children in 
Minneapolis are as follows: In 1926 approx- 
imately one of e:ich 2, in 1936 one in each 5 
and in 1944 one in each 13 children had pri- 
mary tuberculosis. In 1926 and in 1936 
0.1 mg. of tuberculin and if negative 1.0 mg. 
were used, in 1944 only one test dose of 1.0 
mg. was used. The tests were done by one 
physician. The same phi^siciah read all the 
tests after seventy-two hours. The decrease 
of reactors could be ascribed, among other 
reasons, to an increase in hospital beds for 
tuberculosis patients, to control of tuberculosis 
in cattle and to quarantine of incorrigible, 
contagious cases. Among the 512 cliildren 
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found to have a positive tuberculin reaction 
in 1944 the families of 3S5 children had no 
knowledge of their having been in contact 
with contagious cases of tuberculosis. Al- 
though chronic reinfection tjT>e of pulmonarj- 
tuberculosis is very rare in children, all chU- 
dren with a positive reaction to tuberculin 
should have a chest X-ray examination. 
Four hundred and ninety-five children of the 
512 reactors had a chest X-ray film. Cal- 
cium deposits were found in 6S children. 
The only method which is scientific, accurate 
and wholly satisfactorj' for discovering the 
earl 3 ' chronic tuberculous lesion is tliat which 
makes annual X-ray inspections of the chests 
of adult tuberculin reactors with complete 
examinations of those with lesions which cast 
shadows. — The Importance of Delecting Tu- 
berculosis in Children, J. A. Myers, F . E. 
Harrington <t E. G. Suarez, J. A. M. A., 
July SI, ms, 128: S52.—{H. Abeles) 

Tuberculosis in Children.— Twenty-one 

cases of chronic miliary tuberculosis are 
reviewed. They were all children aged one 
to 14 j'ears, with hematogenous dissemination 
of tuberculosis into both lungs, who sur- 
vived a minimum period of three montlis. 
Seven showed no definite change in the X-ray 
appearance during a period of less than six 
months; 6 died and one was lost from obser- 
vation. Thvelve showed radiological retro- 
gression; in 9 of these eventuall}^ no definite 
abnormalitj' could be seen. In one case 
multiple small cavities appeared, and in the 
remaining one healing took place by massive 
calcification. Of the 21 cases, 8 died; the 
period of survival ranged from three months 
to seven j'ears and nine months. Six of these 
behaVed like acute miliary tuberculosis except 
that they survived a little longer. The other 
2 ran a more chronic course. The remaining 
13 are alive after six montlis or more, the 
longest being eleven and one-half j'ears. The 
mortality rate appeared to be greateramong the 
older cliildren; there was no differenece be- 
tween sexes. Seventeen patients had en- 
larged thoracic lymphnodes. Five had pleural 
effusions; in one of these the effusion was 


bilateral. Two patients had atelectasis and 
2 had postprimary cavities. Four had en- 
larged ccrncal nodes. Three developed one 
or more extrapulmonary lesions. It is pointed 
out that a paratracheal node is the most likelj' 
focus of the initial liematogenous spread. 
Therefore, the appearance of high paratracheal 
nodes in children ndth primary tuberculosis 
should be regarded as a danger signal . — The 
Prognosis of Chronic Miliary Tuberculosis in 
Children, R. B. llling, Brit. J. Tuberc., Oc- 
tober, 194-5, 39: 79.-~(,A. G. Cohen) 

Tuberculosis in Children. — series ol 445 
hospital cases is reviewed; 387 had pulmonary 
tuberculosis and 58 had pleural effusions. 
The diagnosis was based upon a historj' of 
contact with an open case, a positive Man- 
toux test, the age of the child and the presence 
in the roentgenogram of at least enlarged 
hilar nodes, hlany of these factors are 
present in other diseases so that a certain 
diagnosis is often difficult. X-ray films are 
taken in the antero-posterior position with the 
child Ij'ing on top of the film. Lateral views 
occasionally are helpful. The average period 
of hospitalization varied inverselj' with the 
age. There were 16 deaths. The chief 
causes of death were acute miliary disease, 
meningitis and caseous pneumonia. Atelec- 
tasis ’was the most frequent complication, 
particularly in children under 6 years of age. 
Endoscopic examination in these cases often 
revealed narrowing of a main bronchus due 
to e.xtrabronchial pressure. In some cases 
there was perforation of a lymph node through 
the bronchial wall with resulting endobron- 
chial tuberculosis. In 50 per cent of the 
atelectasis cases the lung reex'panded un- 
eventfully; 15.6 per cent developed bron- 
chiectasis and 34.4 per cent rvere discharged 
with atelectasis still present. There were 11 
cases of caseous pneumonia with 8 deaths. 
In 27 cases there was significient parenchymal 
involvement arising by local spread from the 
primaiy focus or through the blood stream. 
Pleural effusion occurred in 69 cases. There 
were S cases of acute miliary disease of which 
7 were fatal ; one of the older patients survived. 
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(jiK'iit i‘or.i:>!i(”i(i<)US \\'orc inf\ (‘utcric or rcr* 
vii-i! nilrnili'*, hniu' and Joint tiihcrnilo'-i'-’, 
]di!yc'cnul:ir ronjucliviti^i ntu! oryllicinn no- 
dor'Uin. Ad«inatc treatment i't Ixvt nhtainctl 
in nn institution. — 7'Ar /’rMrtn <1/ CKihlKood 
7’idvrr«?()'T't uith Sp^i'tn! Referentr to the 
Younrjtr t’Ai’d, IP. /iiVAnn/t, Tu^y'rc'r, 
Jvlit-Av^ud, :S: CO.— (A. G. CoUn) 

Tuberculosis In Children.— The .'lUthor 
feels that public lic-ilth nuthoritic.s nre un- 
dcrestim-ntinp tlie importance of iirinmn- 
tuberculosis in children. .\lt!ioi!i;h the iivi- 
jority pnssthroimh their prinuiry infection .and 
.arc none the worse for it, nnd although only .a 
verj- Fm.all proportion pro^irc.-^s to tuberculous 
meningitis, yet there is much p.ain anrl illnes.s 
due to bone, joint and kidney dise.ise follow- 
ing: n prinvirj- infection. It is al.‘-o important 
bcaiusc it is common; it i.s often diflicult to 
diasnosc; it most e.asily Icails to tracing: of the 
adult infcctor; .and when adequately treated 
it gives excellent results. The onlinaty .symj)- 
tom.s of adult tubcrculo.si.s arc usually abs''nt. 
Etytliema nodosum .and phlyctenular con- 
junctivitis are very suggc-stivc of primary tu- 
lx;rcu!osis. They arc not thcm.«elvc.s tuber- 
culous, but are manife.stations of tuberculin 
allergj'. X-niy films arc of vriluc, c.sj)cci.ail3’ 
serial films, as there arc few other causes of 
persisting .abnormal lung shadows in child- 
hood. The tuberculin test is the only sure 
diagnostic test. Concentrations of Old Tu- 
berculin as high as 1 to 10 arc used in this 
determination and the Mantou.\' test is 
definitely ])refcrred. If 100 per cent be 
allotted to the Mantou.x test in the diagnosis 
of primary' tuberculosis, then X-raj’ earns 25 
per cent and phj'sical examination a fraction 
of 1 per cent. Treatment involves bed- 
rest until the sedimentation rate is normal and 
skiagrams show evidence of healing or the 
lesion appears quiescent. Separation from dis- 
covered contacts is very important. There is 
ample evidence that breaking the contact ma- 
terially lessens the mortality .and morbiditja 
The de.ath raters liigher in the first two years of 
life, so here, adequate treatment and follow-up 


arc very important. Among in patienf.s the 
commonc.'-t rliagno-fic rlifliculty is prub.ahh' 
diflercnti.atiou hetur'cn appendicitis and tu- 
berculous mesenteric hunph node-. Here, to 
wait for tire re.nilt of the Mantou.\- fc.-* is 
impmctic.ahlc, nnd in c.a.ses of doubt the sur- 
g(a.fi will alw.yv.s opende. — Primnnj Tx^xr- 
ciilo’t.'i j'n Cl.Vdhc^t'l, IP. /■’. Gavford, Brit. 
M. ./., .fnnun'i; ID, JDfC, j: iS'J. — (D. //. 
Cot.cn) 

Atelectasis. — Among fiOO casc-s of wedge- 
shaped atclecla.sis in children, 154 orciinvd 
in pulrnonarj’ trrhcrculosis, C9 in influenza 
and innuenra jmeumonia, -17 in whooping 
coitgh and 50 in measles. In the usual 
po.«terior-arifcrior roentgenogmms these 
shadows often had a linear appearance. 
X-nis' films were taken routinely in the lor- 
dotic po.cition nnd in the latcml view, elic- 
iting tiro triangnl.ar form, with the npax 
of the triangle pointing towards the root 
of the lung and the ha.ris toward.^ the pe- 
rijihcry, corrcsjionding to a bronchial ob- 
struction in a segnrent. The lower bonier of 
the opacity roj)rc.-cnf(Hl a concave line. la 
contmdi.'tincfion to massive lobar atelectasis. 
wcxlge-j;hapc<l ntc!cct;isis usually did not 
produce a displacement of the racdiastin.al 
structures. The symptom of Holzkncchf- 
Jacobson is considered of di.agnostic value 
(irendular movements of the center of the 
opacity during in- and axiriration). Tliis 
sign was found in G3 per cent of atelectases due 
to tuberculosis in children. Another sign 
of di.agnostic significance is the diminished 
motion of the diaphragm on the side of the 
atelectasis. The authors arc definitely op- 
posed to the interjiretation of linear and 
wedge-sh.aped shadows as interlobar pleurisy. 
In their scries of cases the presence of a pleural 
effusion could not be demonstrated, neither 
bj’ aspiration nor on postmortem exaimnation 
in the patients who died. The .absence of 
convex contours and the absence of a reaction 
of the parietal pleura .also is believed to speak 
against the diagnosis of interlobar pleurisj' 
and for the diagnosis of parti.al atelectasis.-— 
X-rap Diagnosis of Cxtnciform Atelectasis 
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and Its Significance in Childhood' Tuber- 
culosis, V. 1. Brjxtm, Probl. iulerh., 1945, 

4: lS.—{ V. Ldles) 

Disseminated Tuberculosis in Children. — 
Nine cases of chronic disseminated tuber- 
culosis in children were observed. These 
showed ft variety of clinical phenomena. All 
but one had prolonged fever. Only 3 cases 
gave a history of contact with a tuberculous 
patient. In some cases, the onset resembled 
that of an acute respiratory condition; the 
true nature eventually was disclosed by tuber- 
culin testing and X-ray examination when 
resolution failed to occur. The onset in other 
cases was that of unexplained fever; in one 
extrapulmonary lesion was the first man- 
ifestation. The blood sedimentation rate 
remained elevated over long periods of time, 
but fell at the time of impending recovery. 
The results of the Mantoux test varied. 
There were ' either no abnormal physical 
signs or only a fev? scattered riles. The 
spleen was not palpable in any case. Desith 
in most cases was due to meningitis. There 
was considerable variation in the roent- 
genographic picture. In some cases, the foci 
resembled those of bronchopneumonia. In 
others, the infiltrations were very fine. 
After remaining unchanged for many months, 
the lesions may clear rather quickly. Ne- 
cropsy was performed in 4 out of 5 fatal cases. 
A completely active primarj’^ complex was 
demonstrated in 3 cases; only the glandular 
component was seen in the fourth case. 
Death in 3 cases was due to meningitis, and in 
the fourth to progressive pulmonary disease. 
There was evidence in all cases of a hematog- 
enous invasion. Numerous organs were 
involved. In the 3 cases terminating in 
meningitis, there was evidence of repeated 
disseminations. Lai^er caseous and partially 
calcified foci were found in the lungs, liver and 
spleen. These were believed to represent 
remnants of the. earliest postpiimaij' dis- 
semination. They have been described by 
such names as Simon’s or Aschoff-Puhl foci. 
Even when calcified, thej" maj' contain con- 
siderable numbers of tubercle bacilli. Micro- 


scopic examination of the miliary foci showed 
various stages of healing or caseation. — 
Chronic Disseminated Txiberculosis in Chil- 
dren, J. C. Roberts & E. Nassau, Tubercle, 
March-April, 1945, 26: 48- — {A. G. Cohen) 

Primary Tuberculosis. — In 460 children 
PPD and Vollmer patch tests were done. If 
the test with 0.000,02 mg. PPD was negative, 
0.005 mg. was given. One hundred and 
fifteen children reacted to at least one of the 
tests. Among 293 Negro and Mexican 
children, 86 (29 per cent) had positive tuber- 
culin tests; among 167 white children, 29 
(17 per cent) had positive reactions. One 
hundred children reacted to both tests; 
14 reacted to one of the purified protein 
derivative tests and did not react to the patch 
test; one child reacted to the patch test and 
not to the PPD test. Poentgenological 
examination revealed calcified hilar lymph 
nodes in 84 cases (75 per cent). A history 
of contact was elicited in 44 cases (38 per cent). 
None of these children had a prolonged fever. 
Blood counts, done in 110 children, were 
normal. Gain of weight and height in the 
children with primary tuberculosis were the 
same as in a control group. There wmre no 
abnormal findings on repeated percussion and 
auscultation. — A Roentgen Ray and Clinical 
Study of Primary Tuberculosis: Vollmer Patch 
Test Made on Four Hundred and Sixty 
PaticJiis; Positive Reactions Secured in One 
Hundred and Fifteen, A. D. Biggs, with the 
technical assistance of Irene Stolp, Arch. 
Ini. Med., April, 194G, 77: S9S.—{G. C. 
Leiner) 

Treatment of Primary Tuberculosis. — 
The setting up of the control group is ex- 
tremely important. Age at which primary 
infection occurs or at which disease first 
appears must be considered. The j^ounger the 
child during infancy and pre-school age the 
greater the risk that the course will be un- 
favorable. Of 39 children up to the age of 
one year, the fatality rate was 35.9 per cent. 
The fatalitj' rate dropped for each age group 
until it readied 0.8 per cent for the 7 to 16 
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year group. The duration of tuberculous 
infection is another important factor. In 
children of the same age group decreased 
death risk runs parallel for the most part to 
the time inteiaml since tuberculin positivitj* 
first occurred. When the primary focus is 
calcified the risk that disease null end in death 
in childhood is practically nonexistent, while 
for infants with acute febrile forms of clin- 
ically established primary tuberculosis the 
prognosis is unfavorable. Therefore, the age 
of the tuberculous infection is of greatest signi- 
ficance in young infants. Parenchymal dis- 
tribution as seen b3’- X-ray is less significant. 
Probably this is due to inabilit5’- to determine 
the actual anatomical foundation in the Ihdng 
patient. The lesion ma3'’ be a gelatinous 
caseous pneumonia, absorbable epituber- 
culosis or atelectasis. Atelectasis is ex- 
tremel3’ common and may appear ver3' serious 
although the actual underl3'ing tuberculosis 
may be extremely mild. In Wallgren’s 
experience, atelectasis is especially likel3' to 
occur when the primary tuberculosis is a 
couple of months old. Another circumstance 
which decreases the prongostic value of the 
chest X-raj^ film is that death occurs more as 
a result of earl3' postprimar3' dissemination 
than of progressive primai3'’ tuberculosis of 
the lungs. Of 104 infants d3^ing of tuber- 
culosis, only 17 died of progressive primary 
tuberculosis of the lungs. Tubercle baciUi 
can most commonly be demonstrated in gastric 
wasliings of infants with absolutel3' fresh 
disease and least often in children with cal- 
cified primary foci. As prognosis is least 
favorable in the former categor3" and most 
favorable in the latter, it would seem logical 
to look for some prognostic indication other 
than that furnished by gastric lavage. In 
school children with absolutely fresh priraar3’' 
tuberculosis, tubercle bacilli were found in 
50 per cent; 3'et the prognosis was extremely 
favorable. Often positive sputa are only 
obtained after ha\'ing e.xamined three or four 
specimens. Other factors, such as inherited 
disposition, constitution, massiveness of ex- 
posure are vague and difficult to define. 
Therefore, the l&ading principles for evaluat- 


ing the effectiveness of methods for treating 
primar3' tuberculosis in children are: (1) 
Two groups should comprise a large number of 
indi^dduals, about the same number in each 
group. (2) The cliildren in the two groups 
must belong to the same age distribution. 
(S) The age of the tuberculous infections must 
be the same in the two groups. (4) There 
should be no essential difference in the two 
groups with respect to the size of the primar3' 
focus, heredit3% constitution and intensit3’’ of 
exposure. There follows a discussion of a 
paper b3' hi. I. Levine, “Primal^’- Tuber- 
culosis: Effect of Unrestricted Activity on 
Prognosis,” Am. J. Dis. Child., December, 
1944, 6S: 385. Le\Tne’s findings in American 
cliildren are contrasted with those of Wallgren 
in Swedish children . — Evaliialion of ihe Ef- 
fectiveness of Therapeutic Measures against 
Primary Tuberculosis: Consideration of Some 
Leading Principles, A. Wallgren, Am. J. 
Dis. Child., November-December, 1945, 70: 
S6S. — (X. R. Boucot) 

Primary Tuberculosis In Adults. — Studies 
conducted among universit3" students in 
Stockholm reaffirmed the fact that primaiy' 
tuberculosis in adults is generall3* a benign 
disease. The conversion of a negative to a 
positive tuberculin test is usually unaccom- 
panied b3' demonstrable evidence of pul- 
monary or other disease. When definite 
clinical evidence of tuberculous disease is 
present, the prognosis is still good. The 
primary pulmonar3’ foci and the liilar b-^m- 
phadenopathies generalb* show a tendenc3’ to 
regress quickl3’, and it is unlikeb' that the3'' 
give rise to progressive pulmonary tuber- 
culosis. The material again demonstrates 
the increased risk among medical students as 
compared to those in other institutions of 
higher learning. The studi' includes a total of 
6,629 students. Of this group, 935 were 
tuberculin-negative in dilution up to 1 mg. 

Of this negative group, 727 could be retested 
and 251 were found to have become tuber- 
culin-positive, and 34 of these showed definite 
clinical manifestations of tuberculous disc-ase, 
such as pleurisy with effusion, erythema 
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nodosum, pulinonnrj* parenclij'n-uil foci with 
hilar adenopathy or only hilar adenopathy. 
Two infections were apparently duo to injury 
from autospy material and the primarj' lesions 
were on the hand. In 5 of the 34 c-ascs it was 
bdieved tlmt the rocntgcnoEraphic abnor- 
malities were not due to the primary infection 
but demonstrated postprimarj’ “initial” foci. 
It is of interest to note that medical students 
not only showed a higher percentage of re- 
versal of tuberculin reactivity, but among 
those who had turned positive a significantly 
higher percentage developed clinic-al tuber- 
culosis. It would appear that the infecting 
dose is of great significance in this respect, and 
that casual contact docs not can^' as great a 
risk as intimate contact. — Zm Fragc der 
Uibcrhddsen Primarinjcklion bci jungen 
Erwachsenen, S. Bergquist & T. Embcrg, 
Ada med. Scandviav., September 15, 194S, 
IIS: 57. — {H. Marcus) 

Primary Tuberculosis. — ^Pathogenesis of 
the primary’ comple.x is renewed after a study 
of 400 children and 200 carefully selected 
adults. Various morbid processes are dis- 
cussed: early confluent tuberculous pneu- 
monia, cxtrapulmonary disease in the presence 
; of healing or regresang lung lesions, pro- 
gressive primary’ complav, rupture of caseous 
hilar nodes into the lung, reactivation of old 
calcified lesions or e.vtrapulmonaty foci, 
fifteen or twenty j’ears after the primary 
complex has apparently healed, perforation 
of a calcified node into a bronchus, perhaps 
causing hemorrhage, reactivation of the 
primary parenchymal lesion, Tire old prob- 
lem of endogenous vs. exogenous reinfection is 
revived briefly in order to cite evidence for 
endogenous reactivation of a prinaary com- 
• plex many years after apparent healing. 
Nine illustrative case histories are given. — 
. The Primary Infeciion of Tuberculosis {A 
j Hazard), M. Herman, Florence C. Levin 

ei ^ Thompson, Quart. Bull. Sea View 

Hosp., April, 1946, 8: 166.~[P. Q. Edwards) 

Genetic Factor in Tuberculosis. — ^During 
last half century, the factors of heredity, 


constitution and surrounding have 
cstim.atctl in favor of the purely infectious and 
immuno-biologicJil .aspects of tuberculosis. It 
is now time to rcvnluatc their importance. 
Tuberculous contact alone docs not suffice for 
the nppaamneo and progress of the disc.ase. 
Only massive and frequently repeated in- 
fection is capable to overcome the defenses 
of the body’. An explanation has to be found 
why so often people resist the exposure to 
contact and why so many people contract 
tuberculosis without any known contact. All 
statistics show that S3 per cent of the im- 
mediate contacts of tuberculous patients do 
not contract tuberculosis despite intimate 
contact and unfavorable social surroiindingB. 
This points strongly to the axi.stence of a 
constitutional hereditary’ factor. But hered- 
itary’ and acquired characteristics have to be 
distinguished. There seems to be no doubt 
tliat a predisposition for tuberculosis of a 
genotypic nature axists, although its special 
characteristics arc unknown. The hereditary' 
and constitutional factors are influenced by 
the environment. It is very’ difficult to 
differentiate what is the product of heredity' 
and what is due to the em'ironment. But 
it is sure that these qualities are not constant 
in intensity in all periods of life. They are 
influenced by somatic and functional factors, 
especially endocrine. The study of tuber- 
culosis in twins is the method of choice to 
recognize the pathogenic influence of the 
hereditary’ factor. This method also dif- 
ferentiates between the genetic factor and the 
influence of the surroundings; 286 pairs of 
twins with tuberculous infection in one or both 
twins, were studied. Of those, 228 pairs had 
a proved infection with tuberculosis but, 
without previously observed or actual morbid- 
ity, the re mainin g 58 pairs had a manifesta- 
tion of tuberculous affection The concord- 
ance of the infectious process, of the X-ray 
findings of the clinical manifestations, of the 
localization and of the course of the disease 
were studied in all those twins. The findings 
are classified as concordant, concordant- 
discordant, discordant-concordant and discord- 
ant. The same classification was used for 
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the surrounduigs. Tliere were 277 males and 
295 females amongst these twins. The age 
was from under one to 54 years. jMost of 
them were between the ages of 5 to 14 (196 
pairs). One hundred and one pairs (35.3 per 
cent) were identical and 185 pairs (64.6 per 
cent) were diz 5 '-gotic twins. One obsen^ation 
was of triplets (two monozygotic and one heter- 
ozygotic). The surroundings were concord- 
ant in 274 pairs (96.1 per cent) and discordant 
in 11 (3.8 per cent). Of the 228 pairs who 
w'ere simply infected, 81 (35.5 per cent) were 
monozygotic and 147 (64.4 per cent) were 
dizygotic. In 99 pairs (43.4 per cent) a 
positive tuberculin reaction was found in both 
twins and in 129 pairs (56.5 per cent) the 
reaction was positive in one and negative in 
the other twin. In the 129 pau-s with dis- 
cordant allergy, it was found that the sur- 
roundings were concordant in 107 cases (82.9 
per cent) and concordant-discordant in the 
remainder (17.0 per cent). The X-ray 
findings were negative for tuberculosis in 
both twins of 201 pairs (88.1 per cent). Re- 
sidual tuberculous lesions were found in both 
twins of 17 pairs (7.4 per cent). Onlj"- one 
twin of 10 pairs (4.3 per cent) showed residual 
lesions. Amongst the 81 monozj'gotic pairs, 
it was found that the allergic reaction was con- 
cordant in 36 pairs (44.4 per cent) and dis- 
cordant in 45 pairs (55.5 per cent). Amongst 
the 147 dizygotic pairs, the allergic reaction 
was concordant in 63 pairs (42.8 per cent) and 
discordant in 84 pairs (57.1 per cent). There 
was, then, practicall 5 ’- no difference between 
the two types of twins in those simpb"^ in- 
fected with tuberculosis. A completely 
changed picture was obtained amongst those 
twins who had manifestations of tuberculosis. 
Of those 58 pairs, 20 (34.4 per cent) were 
identical and 38 (65.5 per cent) were non- 
identical twins. Of the latter 22 pairs were of 
the same and 16 of different sex. There were 
34 male and 82 females in this group. Sur- 
roundings were concordant in 16 pairs, con- 
cordant-discordant in 34 pairs, discordant- 
concord.ant in 7 and unknown in one pair; 20 
pairs had a histoo' of tuberculosis in the 
familj' and 22 pairs were e.xposed to contact. 


Bacillarj' infection was concordant in 52 
pairs (89.6 per cent) and discordant in 6 pairs 
(10.3 per cent) with practically no difference 
between the monoz 3 'gotic and dizj'gotic 
twins. The clinical and roentgenological 
examination showed a concordance of the 
affection in 13 pairs (65 per cent) of the mono- 
zygotic and in onlj" 5 pairs (13.1 per cent) of 
the dizj^gotic twins. The relation between the 
identical and the nonidentical twins as to 
concordance of the affection was therefore 
5 to 1. Nine pairs of monozygotic twins 
showed the same pulmonary* localization and 
2 pairs the same e.xtrapulmonar^’' localization. 
One pair had no X-raj’- evidence and in one 
pair one twin had a pulmonarj' and one twin 
had extrapulmonarj’- manifestation of the 
disease. Amongst dizygotic twins, oirly 4 
pairs had concordant X-raj' pictur'es and one 
pair showed a normal X-my picture. All 
others had discordant findings. The begin- 
ning of the disease amonst the identical twins 
happened witliin one 5 'ear in ten of 13 pairs. 
The evolution of the disease was similar in 10 
pairs (55.5 per cent) and dissimilar in 3 (16.6 
per cent). In the remaining 5 pairs (27.7 per 
cent) only one twin was affected. In the 
nonidentical twins, the beginning of the 
disease was similar in 2 of the 5 affected pairs. 
The evolution of the process was concordant 
in 6 pairs (17.6 per cent) and discordant in one 
pair (2.9 per cent). In the other 27 pairs 
(79.4 per cent) only one of the twins remained 
affected. Concordant affection proved by 
clinical and roentgenological axamination was 
found in 65 per cent of the monoz 3 ''gotic and 
in only 13.1 per cent of the diz 3 ’'gotic twins. 
All this proves that the genot 3 ’pe does not 
have an 3 ' appreciable influence on the ac- 
quisition of the bacillar 3 '^ infection. All 
human beings present about the same terrain 
for the infection. On the other hand, the 
course of the primar}’’ infection depends on 
the constitution of the individual. The 
authors have made surprising observations as 
to the analog 3 ' of appearance, loc.alization 
and course of the disease among the nionoz 3 '- 
gotic twins. For example, a pair of 7 3 ’ear 
old twins which had no known contact, had 
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an hemoptysis the same day with hematog- 
enous dissemination. In another obser- 
vation, a pair of twins was brought up m dif- 
ferent homes and did not know each other but 
presented, at the age of 6, exactly the same 
lesions of multiple tuberculous osteitis. In 
another pair, the same process appeared at the 
age of IS and ended in death within one 
month from each other under the saine cir- 
cumstances. All that demoi^trates the in- 
fluence of the genetic factor in the develop- 
ment of tuberculosis. It is not sure if tks 
factor acts directly on the germ and the 
lesions caused by it or on the specific defences 
which the infection causes in the body, bev- 
eral observations suggest that the genetic 
factor also has an influence on the localization 
of the process. The authors point out that 
their investigations seem to prove the existence 
of an hereditarj' disposition of resi^nce 
towards the development and evolution of 
tuberculosis. This factor does not intervene 
in the acquisition of the tuberculous infection. 
—El factor geneiico en la patogenia de la 
tuberculosis: Su estudio en 286 pares de gemelos, 
R. F. Vaccarezza & J. Dutrey, An. Cdted. de 
pat. y din. tubcrc., December, 1944> 

[W. Swienty) 

Minimal Tuberculosis. — In mass X-ray 
surveys **the fiims of thousands of persons 
have shown lesions characteristic of early 
tuberculosis.” But a final diagnosis should 
not be made on X-ray evidence alone. Bac- 
teriological studies are necessaiy- to confirm 
the diagnosis. “If, after such diligent search, 
no tubercle bacilli are found, the diagnosis 
should be limited to ‘suspicious tuberculosis’ ” 
and “we should refer to such persons as 
‘suspects’ until such time as tubercle bacilli 
can be demonstrated.” Careful clinical study 
is necessaiy, both for activity and differential 
diagnostic possibilities. “The same criteria 
used in diagnosis must be even more rigidly 
applied in the treatment of tuberculosis. . 

“A 6-week period of follow-up. . . .will de- 
termine the presence or absence of tubercle 

bacilli” “Such a practice will keep 

^ e.xi 3 ensivc sanatorium beds free for patients 


who are truly ill. . . “Persons who have 
tuberculosis. . . . cannot be greatly harme 
by short delay of treatment”. . . . “There is yet 
no evidence in medical literature that the 
minimal lesion case with negative sputum, 
negative gastric lavage, or no sputum is bene- 
fited by sanatorium care.” — Editorial: What 
Is Early Tuberculosis?, H. E. Hilleboe, 
Pxib. Health Rep., September 6, 1946, 61: 
1295. — (M. Pinner) 

Incipient Pulmonary Tuberculosis.— Guided 
by the realization that neither the extension 
nor the roentgenological appearance of pul- 
monary lesions discovered in a survey, are 
characteristic for true incipient lesions, epi- 
demiological studies were conducted on a 
group of 2,033 persons found normal on a 
first sun'ey. These subjects were studied 
with tuberculin tests and yearly X-ray films 
over a period of six years from 1939 to 1945. 
There were 261 women and 1,772 males; 240 
of the former and 1,679 of the latter reacted 
positively to tuberculin tests. On the suc- 
cessive yearly examinations 54 (2.65 per cent) 
new lesions rvere discovered; 20 on the second 
examination, 8 on the third, 9 on the fourth, 
and 17 on the fifth examination. At the 
end of the period of observation, out of 93 
males with negative tuberculin test at the 
beginning, 86 showed a positive tuberculin 
reaction. Active lesions appeared in 6.9 
per cent of the subjects whose tuberculin 
reaction turned positive. The coincidence 
of the appearance of new lesions with the 
appearance of an allergic reaction permitted a 
comparison between primaiy and postprimary 
lesions. The postprimaiy lesions are most 
frequentl}^ represented by infiltrations in the 
first tw'o intercostal spaces. It is not always 
possible to distinguish piimarj’- lesions from 
those appearing in already infected persons. 
Therefore, the primaiy nature of a lesion can 
be established only by simultaneous ap- 
pearance of a positive tuberculin reaction in a 
formerly tuberculin-negative individual. 
ffSventy-eight of the newl}"^ diagnosed cases 
could be considered as cured during the period 
of observation. In 5 cases progression of the 
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lesions was nofed; 5 cases remained stationarj'. 
In 9 cases tlie activity of tlie lesions could not 
be detormined. Five patients died and 3 
cases were lost siglit of. Three of tlio 5 
deaths occurred in patients witli primagv' 
tuberculosis, tlie total number of this t}^>c of 
lesion being 9, wliile only 2 deaths occurred in 
the group of 45 patients with a reinfection 
type of lesion. It is evident that primatj’ 
tuberculosis in the age broup between 15 and 
25 is not as benign as it is conventional to 
consider it. In 48 per cent of the patients 
there was a source of infection in the house- 
hold. Although the intensive educational 
campaign associated with the sur\'e 3 ’’ has in- 
creased the attendance at the clinic, there was 
little cooperation on the part of the newl 3 ' 
diagnosed cases. Only few of them have 
accepted the appropriate therapeutic sug- 
gestions. The standardization of the thera- 
peutic indications and the e-vtension of social 
security measures are advocated . — Lesiones 
inidalesde la tvberculosispulmonardeladvUo,P. 
Pnrriel & A. A. Piaggio, Hoja tisiol., Decern' 
her, 194o, S: S9S. — (L. Molnar) 

Symptoms in Tuberculosis. — A renew of 
650 cases of tuberculosis discovered accident- 
ally during the course of surveys of 250,000 air 


force personnel showed that 36 per cent of 
the patients had minimal disease, 3S per cent 
had moderately advanced disease and in 26 
per cent the disease was far advanced. No 
sputum was available for study- in IS per cent 
(including 9 cases showing radiological en- 
dence of e.\-cavation), 27 per cent had positive 
sputum on smear and 55 per cent had negati^•e 
sputum on smear. Concentration and 
cultures were not done. Thirty’-eight per 
cent of the patients denied all sy-mptoras on 
direct questioning. Cough was by far the 
most frequent symptom. It was^ present in 
54 per cent of all cases. Dy-spn&a on avertion 
was present in 11 per cent, lassitude in 7 per 
cent, loss of weight in 6 per cent. Digestive 
disturbances were admitted by- 3 per cent, 
and chest pain by 4 per cent. Kight-sweats 
were present in 2 per cent, and hoarseness in 
0.3 per cent. The blood sedimentation rate 
was normal in 37 per cent of the cases, mod- 
erately elevated in 24 per cent and consid- 
erably elevated in the remainder. This 
series includes only- cases wliich were judged 
active after thorough study of the clinical, 
radiological, and laboratory- material. — Symp- 
toms of Early Pulmonary Tuberculosis, H. J. 
Trenclmrd, Lancet, December S9, 194S, 249: 
S49. — (ff. Marcus) 
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X-ray Peculiarities in Mental Deficiency.— 

Tbe material for tWs paper was obtained at 
the Polk State School which has over 3,000 
inmates, 18 per cent of whom are morons, 67 
per cent imbeciles and 11 per cent idiots. 
About 200 are mongolians. Morons do not 
have a higher incidence of tuberculosis than 
is usual among mentall}' normal persons, 
but they avhibit a different reaction to tuber- 
culous infection. This is also true of the high- 
grade imbecile. In the low-grade imbecile 
and idiot there is a marked difference in the 
lung findings. A much larger amount of 
perivascular infiltration is seen, which is 
present throughout the lungs but is most 
marked at the bases. Mottled areas of 
congestion may be seen in any portion of the 
lower two-thirds of either lung. Thus, in 
making a diagnosis, one must know the mental 
level of the person X-rayed. The reason for 
this difference is open to conjecture. One 
that is advanced is that the low-grade imbecile 
and the idiot liave a low cough threshold, for 
they nill cough only if the irritation is severe, 
but phlegm or mucus in the upper respiratory 
tract gives them no concern. Some of these 
patients lead very sedentary^ lives, their men- 
talit 3 '’ being such that all thej"^ do is sleep and 
eat. In those more active there seems to be 
less perivascular infiltration and congestion. 
The musculature in the more apathetic is very 
flabby and girns an unusual X-ray appearance. 
Lateral portions of the chest show band-like 
shadows of the latissimus dorsi and pectoral 
muscles and the outer and upper thirds of the 
lung show much greater penetration than is 
usually the case because of the lack of 
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muscular density. Body deformity often 
accompanies mental deficiency so that many 
cases of thoracic cage defonnity are found and 
atelectasis, congestion and chronic infection 
may be seen as a result of the deformity. In 
spastic paralysis there is an increased amount 
of infiltration in the lungs roughly correspond- 
ing to the degree of paralysis in the muscles 
of the chest. Most of these spastics are low- 
grade imbeciles and idiots and consequently 
the amount of perivascular infiltration would 
be even greater. Mental defectives will also 
swallow huge amounts of air, which fills the 
stomach and bowels and results in an elevation 
of the diaphragms and compression of the 
lungs. All mental defectives have no re- 
sistance to tertiary tuberculosis. Almost all 
inmates show evidence of the primary com- 
plex. The amount of calcification, however, 
is never very great. No case of secondary 
tuberculosis was seen. Tertiary tuberculosis 
is usual!}' seen in the early teens. It is 
difficult to detect without X-ray examination 
for the patients often are unable to speak ,or 
are too low in mental capacity to tell they 
are not feeling well. The attendant may 
notice that the appetite is poor and that the 
patient is more listless than usual. An eleva- 
tion of temperature is fairly common and 
would not lead one to suspect tuberculosis. 
The first film may show no tuberculosis so 
that a progress film is usually made in about 
two weeks. This may show the beginning 
disease. Parenchymatous involvement is usu- 
ally seen in the lower portion of the upper 
tffird of the lung. As a rule it advances very 
rapidly. It may be seen in both lungs on the 
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first cxamitmtion. Fibrosis solclom occurs and 
is never extensive. Civitic-s arc common. 
If the patient lives over tlirce montlis verj' 
large cavities involving the upper portions 
of both lungs are often seen. Acute pneu- 
monic consolidation is another common oc- 
currence. While the pneumonic jjroccss is 
clearing the characteristic parcnclo'mnl 
changes become evident in other portions of 
both lungs. Fatal termination usu.ally occurs 
at a raj)id rate. A tliird tyi)e of disease seen, 
is the soft snou’-ILake like infiltration of both 
lungs from apax to base. This is rapidb' 
fat.al, the process rarely lasting longer than 
two months. Pulmonarj’ hemorrhage is un- 
common. A patient found to h.avc tuber- 
culosis usually lives only a few weeks and 
seldom lives more than sLx months. The aver- 
age period of surnval is around two montlis. 
The reason for the lack of resistance is not 
known. It is unusual to see tuberculosis 
associated with spastic paralysis. Mongo- 
lians have ver 3 ’’ poor resistance to tuberculosis 
and about 30 per cent have congenital heart 
disease. In a total of 1S5 deaths during a 
period of eighteen months, 57 were due to 
tuberculosis . — Roentgenograms of the Chest in 
Mental Deficiency, J. T. Darner, Radiology, 
March, 194G, 46: F. Mitchell) 

Tuberculosis and Pregnancy. — Numerous 
differences of opinion as to the management of 
cases of pulmonary tuberculosis and preg- 
nanej' are found in the literature. The cur- 
rent article deals with an experience with 177 
consecutive cases. Quiescent cases were en- 
couraged to lead a life comparable to that in 
a sanatorium. Active cases were managed in 
accordance with their pulmonarj’’ disease. 
Artificial pneumothorax did not cause em- 
barassment to the mother during labor. Psj'- 
chological management, particularly reas- 
surance regarding the safety of the infant, was 
important. Patients were divided into three 
groups: (f) arrested and recovered (no evi- 
dence of activity for over two 3 'ears), (S) 
quiescent (no evidence of actiidt}'), and (S) 
progressive. Retrogression occurred in 3 out 
of 69 cases in group 1, 5 out of 50 in group 2 


and 15 out of 5S in group 3, There was a 
possible tendency to premature labor in rases 
m'th active disea.'c, but otherm’se tuberculosis 
appeared to have little effect upon cither 
pregnancj’ or labor. Follow-up studies were 
rarried out on 120 cases for periods of si-x 
months to sLx j’cars. Out of 87 quiescent, ar- 
rested or recovered rases, 2 died and 3 ret- 
rogressed. Seventeen of 5S progressive cases 
are known to have died. The worst rases are 
those which arc unrecognized througliout the 
greater j)ortion of prcgnanc.v. Severe tuber- 
culous larj'ngitis is considered an indiration 
for abortion or Caesarian section at term. It 
is not believed that pregnancj' causes sufficient 
change in the position of the diaphragm to 
avert either a beneficial effect upon the tuber- 
culosis before labor or a harmful effect after 
dcliveo'. Hence induction of pneumoperi- 
toneum immediatelj' after labor is not in- 
dirated. It is concluded that the number 
of rases showing retrogression w.as not greater 
than what would be axpected in a comparable 
group of nonpregnant women. Wliilc it is 
reasonable to advise avoidance of pregnancj'' 
for one to two yrars after arrest of the disease, 
interruption of gestation ordinarilj' is not 
indicated. Patients with quiescent disease 
who had been treated bj’’ collapse therapj’ 
seemed to have a better prognosis than those 
who had been treated bj' conseivatix'e 
measures. In advanced cases the decision 
as to continuation of the pregnancj' must be 
influenced bj' social factors, the desire for a 
baby, etc . — Pvlmonary Tuberculosis and Preg- 
nancy, R. Cohen, Brit. J. Tuberc., January, 
1946, 40: 10.— {A. G. Cohen) 

Pathophysiology of Exudative Tuberculosis. 
— Disturbances in the neuro-regulation of the 
circulation in the lung plaj’- a decisive rSle in 
the formation of exudative reactions. Stim- 
ulation of the sympathetic adrenergic nerve 
fibers produces a constriction of the pul- 
monary vessels. Inliibition of these fibers 
produces an increased dilatation of pulmonary 
vessels. The parasympathetic cholinergic 
fibers act essentiallj' on broncho-constriction, 
increase the tonus of the smooth muscles of 
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the lung and act on the contractility of the 
lung. Acetyl-cholin has a similar effect. 
On the whole, the sympathetic and parasym- 
pathetic innervation of the lung has a “de- 
fensive” r61e, increasing the resistance towards 
inflammation. Paralysis of the vagal and 
sympathetic innervation intensifies hyperergic 
inflammations. Investigations on the re- 
activity of the vegetative nervous system 
during a progressive pliase of tuberculosis 
reveal signs of insufiiciency of the sympathetic 
as well as the parasympathetic tonus, mani- 
festing itself especially in the vascular re- 
flexes. Under the conditions of congestion, 
infiltration and exudation blood- and lymph- 
stasis develop due to vasodilatation and 
paralysis of the smooth muscles of the lung 
parenchyma. The treatment during an exu- 
dative phase of tuberculosis has to pursue the 
pirn of reducing vasodilatation, of decreasing 
the permeability of the capillaries, and of 
increasing the contractility and the turgor of 
the lung as a whole. Pneumothorax refills 
are believed to act in this direction, by stim- 
ulating the parasympathetic nerve endings 
in the pleura and producing a pleuro-pulmo- 
nary reflex. (Liberation of acetyl-choline 
leads to active contraction of the lung, which 
produces considerable decrease of its blood 
and lymph depots.) In addition to choliner- 
gic and adrenergic fibers, Iiistaminergic fibers 
play a r61e in regulating the vascular system 
of the lung. Their stimulation produces 
dilatation of capillaries, increase in per- 
meability and local exudative reactions. 
Histaimnergic fibers are carried in the phrenic 
nerve. The effect of the usual interventions 
on the phrenic neia-e is belierad to be due not 
only to mcchanic.al factors but also to an effect 
on the vascular system of the lung, by elim- 
inating the influence of Iiistaminergic fibers. 
—Questions of Pathophysiology in the Therapy 
of ETudaih'c Exaccrbatioixs in Tuberculosis, 
L. M. Model, Probl tuberk., 19.'i5, 3: 13.— { F. 
Leites) 

Ulccro-atelectatlc Syndrome.— A caritarj' 
lesion in an aiicx, usually on the left side, 
associated with atelectasis of the entire lung. 


represents a well defimed clinical and roent- 
genological entity. A massive density oc- 
cup 3 dng an entire lung may be due also to a 
pleurogenic sclerosis, to a chronic sclerotic 
pulmonary lesion or to caseous pneumonia. 
When possible, a manometric reading in a 
free pleura will show highly negative pressures 
in the presence of an atelectatic lung. The 
diagnosis of atelectasis can be made also ret- 
rospectively, rapid clearing of a consolidated 
lung occurs along with the disappearance of the 
signs of retraction of the hemithorax. A long 
standing atelectasis causes irreversible changes 
in the lung. On reviewing 2,000 cases (1,200 
males and 800 females) 18 cases were found 
(0.90 per cent) where a diagnosis of ulcero- 
atelectatic syndrome could be made; 13 cases 
were observed on the left side, 5 cases on the 
right. The greater incidence of the ate- 
lectasis on the left side can be explained by 
the position of the left bronchus in respect to 
the left pulmonary artery. Fourteen cases 
were found in women and 4 in males. The 
incidence of tliis syndrome was greatest in the 
age group from 21 to 30. The atelectasis 
usually occurs without marked toxemic or 
functional symptoms. The cavitary com- 
ponent of the sjmdrome is not always visible on 
the plain X-raj" film; tomographic studies or 
Bucky teclmique are sometimes necessary to 
reveal its existence. The prognosis is usually 
poor, because, in spite of the slow clinical 
course, there is an active process wliich in due 
time will lead to bilateralization or exiensive 
permanent structural change in the lung which 
may in their turn be the cause of cardiac 
failure. Pneumothorax is usually contraindi- 
cated, occasionally it may be of some tem- 
porary use. Thoracoplasty is the procedure 
of choice, unless it be contraindicated for other 
reasons.— Sindrofnc ulcer o-aieleelasico, D. 

Mazo, An. Fac. de cien. mcd. (Paraguay), 
Jxinc, 19/fd, 5t 00 . — (L. Molnar) 

Negative Tuberculin Reaction In Active 
Tuberculosis.- The chest roentgenogram of a 
23 j-ear old man showed exudative lesions with 
captation in the right upper lobe with spread 
to the left upper lobe. The patient’s general 
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condition was good. The sputum was posi- 
tive for tubercle bacilli on direct smear and in 
the animal cxpenmcut. The Pirquet and 
Mantoux (with 5 mg. tuberculin) tests were 
negative. A right pneumothorax w.as induced 
and the sputum turned negative. Repeated 
iMantoux tests with tuberculin up to 10 mg. 
wore negative. To a cutaneous BCG vac- 
cination the patient reacted with accelenatcd 
focal papular lesions already two days after 
vaccination in a manner less violent than a 
tuberculin-positive indi\'idual (Ivoch-i)henom- 
enon), wliile a noninfected tuberculin-neg- 
ative person reacted with focal papular 
lesions two weelcs after the cutaneous BCG 
vaccination. Tliis is considered a c.ase of 
iathergic immunity, in wliich tuberculin lo'- 
persensitiveness is eliminated wliile immunit 5 ' 
is retained . — Concerning Negative Tvbcrctdin 
Reactions in Active Pulmonary Tuberculosis: 
Does Immunity Persist in the Absence of Cuta- 
neous Allergy?, J. Solcm, Acta mcd. Scandinav., 
Novmber 12, W42, 112: 4S5. — (ff. C. Lcincr) 

Lower-lobe > Tuberculosis. — ^Among 76S 
cases of pulmonary tuberculosis, 15 (2 per 
cent) showed basilar involvement. There 
were more cjises of right sided involvement 
than left and more in females than in males. 
It is believed that the condition is caused by a 
rupture of a caseous node into a bronchus. 
This theory is based upon 3 features in the 
history of these cases: (1) acute onset fol- 
lowing a chronic cough; {2) high incidence 
following primary pleural effusion and (S) 
history of vague ill-he.alth associated with a 
dry cough. The prognosis is poor because of: 
(1) acute onset, (2) late diagosis and (S) rel- 
ative ineffectiveness of artificial pneumo- 
thorax and phrenic paralysis. Pneumothorax 
was ineffective in the 11 patients in whom it 
was tried. Phrenic paralysis was ineffecti\re 
in all until supplemented by pneumoperi- 
toneum. With the latter, there was cavity 
closure and clearance of atelectasis in 10 
cases; in 2, the cavity closed but atelectasis 
persisted; in the remaining case, the ca^dty 
did not close. Absorption collapse was noted 
in 5 cases prior to collapse therapy and in 4 


after pneumothorax. Five of thc.'e also 
showed enlarging captation. Following 
phrenic paral 3 'sis and pncumoiwritoneum, 
there was reaeration in 7. In the other 2, 
the collapse persisted and cndobroncliial 
lesions were found . — Basal Pulmonary Tuher- 
cidosis u’ith Special Reference to Aetiology and 
Treatment, F. S. Haiekins <(; G. 0. Thomas, 
Tubercle, July, 191,6, 27: S2. — (A. G. Cohen) 

Lower-lobe Tuberculosis. — ^The author re- 
rnewed 2,200 cases of pulmonary' tuberculosis 
treated in a sanatorium in a nine-j'ear period, 
abstracting those in wliich the dise.ase was 
solely or predominantly affecting the lower 
lobe on one side. Onlj'^ SI such cases (3.6S 
per cent) were found. Cases of bronchogenic 
spread from the upper lobes were axcluded. 
The incidence on the two sides did not show 
anj' significant difference (4S, right; 33, left). 
In 34(42 per cent) the apax of the lower 
lobe was affected; and 32 of these had pro- 
gressed to cavitation. Three groups were 
differentiated radiologically: (1) 21 cases- 
those showing tuberculous infiltration, in- 
cluding diseases of axudative t 3 'pe, with no 
demonstrable car-it 3 ' formation. Sixteen of 
these were traated by an initial period of bed- 
rest, wliich secured quiescence in 11 ; pneumo- 
thorax was induced in 4 of the resistant eases 
with ultimate quiescence; of the remaining 
cases 3 had a successful pneumotliorax, one 
responded well to a plirenic armlsion and the 
other to intravenous gold. (2) 2S cases, tliose 
showing car'it 3 " formation, but axcluding those 
in which the ca\it 3 ’' occurred at tlie apax of 
the lobe; 4 were treated b 3 '' bed-rest, 2 re- 
sponding well and one of the remaining 2 
successfully treated with pneumothorax sub- 
sequently; 13 cases were treated initiall 3 ' with 
pneumothorax, 10 succeeding and 2 were 
abandoned due to spread; plirenic paralysis 
alone succeeded in 7 of the 10 cases, the 3 
failures subsequently becoming quiescent 
after pneumothorax, (S) 32 cases, those in 
which a ca\'ity had formed at the apax of the 
lower lobe; 10 of these cases, in w'hich the 
apical cardts' was small, were treated b 3 ' bed- 
rest alone, 8 successfully; of 16 cases treated 



ABSTEACTS 


25 


by pneumothorax complete quiescence was 
secured in 12, one bad to be reinforced by 
a phrenic paralysis and 3 failed entirely, 5 
cases were treated by early phrenic paralysis, 

3 succeeded and 2 failed. The results were 
good in the first two groups, but where the 
cavity was at the apex of the lower lobe only 
25 cases became quiescent out of 32. The 
probable explanation of this is that when the 
lung is collapsed the apex of the lower lobe 
moves into the paravertebral gutter and 
escapes compression. Among the conclusions 
gathered from these studies were; (1) thelow 
incidence of lower-lobe tuberculosis; (2) the 
distinct tendency to early cavity formation; 
(3) the immediate prognosis with adequate 
treatment is better than has usually been 
thought; (4) if cavity is already present, bed- 
rest should not be prolonged before other 
treatment is started; (5) for non-apical 
cavities phrenic crush with pneumoperitoneum 
should be tried; and (6) where the cavity is at 
the apex of the lower lobe an initial pneumo- 
thorax seems to be the best treatment. — 
Tuberculosis of the Lower Lobe, R. C. Cohen, 
Brit. M. J., May 12, 1945, 1: 602.— (D. H. 
Cohen) 

Lower-lobe Tuberculosis, — During a period 
of eighteen months, there were 4 cases of 
purely basal tuberculosis in approximately 90 
admissions. The criterion for selection was 
limitation of the lesion to the lower half of one 
or both lungs. Twenty-five cases were seen 
during twenty-three yeare. Limited dia- 
phragmatic e.\'cursiou is offered as a partial 
e.virlanation for localization in the lower lobes; 
evidence for tin's belief is furnished by the 
greater incidence of basal lesions in females 
and in the right lung. Prior to the wide- 
spread use of X-ray examinations, basal 
pulmonarj- lesions were presumed to be non- 
tubcrculous unless tubercle bacilli were found 
in the sputum. Therefore statistical reports 
based on physical examination alone are not 
accurate. However, a summary of o%-er 
25,000 published cases indicates an incidence 
of 1.5 per cent. It is Irelieved' that the 
prognosis is poor. Generally, eax-itation and 


bronchogenic spread occur, particularly in 
untreated cases or those treated by bed-rest 
alone. Where thorough collapse measures 
are employed, the results are more satis- 
factory. Pneumothorax treatment is often 
effective. However, fluid formation is more 
likely to nulhfy the results than in cases 
with upper lobe lesions. WTiere uncuttable 
adhesions to the diaphragm are present, 
combined pneumothorax and plirenic paraly- 
sis are often effective. Phrenic paralysis as 
an initial procedure is beneficial in relatively 
few' cases. However, wdien supplemented by 
pneumoperitoneum, the results are much 
more striking. Relatively few' cases have 
been treated by thoracoplasty but the results 
have been good. The chief objection is the 
necessity of sacrificing so much healthy lung 
tissue. For physiological reasons, thoracic 
surgeons do not consider lower thoracoplasty 
to be a good operation . — Basal Tuberculosis, 
P. Steen, Brit. J. Tuberc., January, 1945, 
39: S. — (A. G. Cohen) 

Blood Prothrombin in Tuberculosis. — The 
protluombin content in the blood "of 101 
patients wuth pulmonary tuberculosis was 
found to be within the normal range w'hen 
compared with 50 healthy persons. The 
tests were made by means of Plum and 
Larsen’s modification of Quick’s method on 
venous blood. The prothrombin content in 
the blood of 17 patients with hemoptysis w'as 
found to be normal. The administration of 
large doses of synthetic mtamin K to 4 normal 
persons and 10 patients with pulmonary 
tuberculosis produced a slight, probably un- 
important increase in the prothrombin content 
in the blood. It is believed that there is no 
indication for the use of mtamin K in cases of 
hemoptysis.—Prothrombin Content of the 
Blood in Puhnonary Tuberculosis, P. Plum 
<t- J. E. Pouken, Acta med. Scandinav., 
November 12, 1942, 112 : 426.— {G. C. Lciner) 

Tuberculous BronchiUs. — ^This term is often 
applied to all cases showing clinical or bron- 
choscopic evidence of bronchitis without a clear 
definition of the pathological anatomy. Four 
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difTcM'nt form*! of hnonrhiti'f cnii Ivc 
puishcd in tlio omi!>o of turlwriilo-i*!. Trite 
tniK'rciiIoii'i bronchitis or Iniciicohronchilis 
is fine to involvement of t!ie inrijor ainvays liy 
tnlM^rcnlous di'^easc. Tiie result is a \x’r\' 
cliarnetoristic rlinieal pietiiro which consists 
of fairly constant iihj'sienl pifrns, a bncillifcroiis 
sputum, oven in the nhsoneo of major paren- 
chymal chanKCS, and often as-sociated with 
partial or total collapse of a lunR or portions 
thereof. The iirognosis of this condition is 
ver>’ guarded and collajiso therapy in c.uscs 
with concomitant parcnchymal disease is 
beset with dangers. Nonsjiccific bronchitis 
often accompanies active pulmonarj' tiibcr- 
cuiosis. This condition is subject to frequent 
cxacerhalions and regressions. The periods of 
acti^nty arc characterized by incrcn.'^cin cough 
and expectoration, incrc.a.sc in the phy.sical 
signs in the chest, and a slightly elevated 
temperature. The condition is duo to ir- 
ritation of the bronchi.al mucosa by infectious 
pulmonaiy secretions. Simiptomatic and cli- 
matic therapy can ameliorate the condition. 
True allergic bronchitis is not uncommon!}’ 
seen in connection with tuberculosis. The 
sputum is tenaccous and cont.ains eosinophils. 
It is treated like broncliial .asthma. Finally, 
bronchitis is a frequent occurrence in failure 
of the lesser circulation. Pulmonarj’ fibrosis 
and pulmonary hj'pcrtcnsion cause sj’mptoms 
of bronchitis such ns are commonlj' seen in 
congestiTC heart failure of marked degree, 
Tlie treatment is that of heart failure, and 
administration of digitalis and bed-rest arc 
the foremost therapeutic procedures. — Die 
"iubcrkuldse” Bronchitis, H. Alexander, 
Schircis. nted. Wchnschr., January 19, 19/, G, 
76: 47- — (11. Marcus) 

Draining Bronchi. — The roentgen ap- 
pearance of the lung between a present or 
former tuberculous cavitj’ and the hilum is of 
importance because of the inteirening 
structures, especially the Ijuiph channels and 
bronchi draining tliis area. The draining 
bronclii are frequently involved and it is 
believed that the X-ray appearance, as well as 
bronchoscopic findings and circumstantial 


evidence, may Iks sufiicicntly characteristic 
to {virmit an ojiinion a« to their status. Re- 
ports of roenigenographic studies prcnou'lj’ 
made arc so nceunitc and in agreement m‘th 
every <l.ay pmetiec of roontgenographj* in a 
tuberculosis hosjijt.nl that the X-r.ay np- 
fwanance of these draining bronchi should Ijc 
more generally known. Ameuillc and F6- 
vosqiic de.scribc dise.ascd bronchi as Ijoing 
visible l^ctwcen the cavity and liilum as two, 
usuallj’ panillcl linc.s of opacity. Wolf con- 
firmed these findings and published excellent 
roenfgcnogr.am.s to demonstrate them. Rc- 
ccntlj’ there h.as been incrc.ascd clinical 
interest in such bronchi, ns it is recognized 
that the course of the endty is inextricably 
bound to the condition of the draining 
bronchus. Corj’llos emph.asized the im- 
portance of such bronchi and described the 
E 0 -c.allod stem canties. The mode of involve- 
ment of the bronchi is not exactly knonu, but 
the simplest c.vplanation is that tlicj’ arc 
involved bj’ direct e.vtcnsion from the cavities 
thej’ drain. and by direct implantation from the 
infected material draining through them. 
The roentgen appearance will varj’ with the 
severitj’ and duration of the undorlj’ing disease 
and maj’ persist after the active parcnchj’mal 
dise.asc h.as subsided. Earlj’, there maj’ 
simplj’ bo increased aasibilitj’ of the bron- 
cliial shadow and rapid clearing may occur 
leaving no detectable roentgen shadow. The 
clearing of such a sh.adow suggests either a 
nonspecific process or minimal tuberculosis. 
Later, when there is an associated submucous 
e.vtcnsion and infiltration, the ■visibilitj’ of the 
broncliial shadows is further increased and 
can often bo noted own when disease in 
contiguous arc.as tends to obscure the process. 

At this stage it appears as two closely parallel 
lines separated bj’ a central sli.adow. It is 
the opinion of the majoritj’ of pathologists 
that the dependent portion of the trachea 
over which most of the infected material 
passes is the site of greatest dise.ase and , 
tomogr.aphj’ of draining bronchi with tliick- 
ened dependent walls suggests that the same 
is true for bronclii. When infection e.xtends 
through the mucosa producing ulceration and 
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irregular grarmloraatous lesions with con- 
tinued extension along the bronchial wall, the 
bronchial shadow will be denser, more ir- 
regular and wider in diameter, while the lumen 
will be narrower and irregular. Peribronchial 
reaction in the adjacent tissue may oc- 
casionally be seen as a soft “exudative” 
shadow' Ijdng between the cavity and hilum. 
Though the bronchial shadows are not identi- 
fiable, the shadow between the carity and 
Inlum must be attributed to the regional 
bronchial and peribronchial disease. Such 
a bronchus, risualized only at one end by the 
bronchoscopist, may be demonstrated in its 
entirety b3’' the roentgenologist. If the ulcero- 
granuloma completely fills the bronchus, pe- 
ripheral atelectasis maj’^ occur. At this stage, 
when caseous endobronchitis occms, the 
bronchial and peribronchial shadows will be 
even more pronounced. In some cases 
several bronchi may drain a larger area of 
involvement. Resolution of tuberculous 
bronchitis is usually associated with some 
fibrous change. Roentgenographically there 
is diminished visibilitj' of the bronchial shadow' 
but, if the disease has been extensive, fibrotic 
residua are seen as well demarcated linear 
fibrotic strands extending from the hilum out 
into the lung fields. If the pulmonaiy disease 
becomes w'orse, it will be reflected by the 
advance of the chronic changes in the 
bronchial walls characterized bj' rigidity, 
straightemng and shortening. This is as- 
sociated with varying degrees of stenosis 
which may contribute to bronchiectatic 
changes in the peripheral arborization. The 
presence of linear bronchial markings which 
extend into the lung field from the hil um 
should lead to the suspicion that a hidden 
ca^'ity is being drained and careful search 
should be made. In the complicated cases 
with extensive parenchj'mal disease, diseased 
bronchi may be picked out. Tomograpliic 
studies are of great value. 'Wlien these are 
not available, Buckj' studies are verj' in- 
formative—Rocntgenology of the Draining 
Bronchi from Tvbcrcidous Cavities, M. R. 
Camiel, Radiology, January, 46: 24 . — 
(G. F. Mitchell) 


X-ray Appearance of Draining Bronclii. — 
Among 3,000 X-ray films of pulmonary 
tuberculosis 30 cases with rontgenologically 
demonstrable draining bronchus (1 per cent) 
were found. Tliis image was alwaj's situated 
in the upper lobes. In most cases the outline 
of the bronchus was irregular, sinuous, with 
thickened borders. It originated from the 
lower pole or the lateral w’all of the cavity. 
Bronchoscopy performed in these cases con- 
firmed the presence of endobroncliial disease. 
The observation was made that pneumothorax 
in patients presenting the image of a draining 
bronchus was more frequently followed by 
complications than in patients without this 
X-ray finding. Among the 30 cases pneumo- 
thorax was attempted in 25. The attempt 
was unsuccessful in 68 per cent (no free pleural 
space or contraselective pneumothorax) , Bal- 
looning of ca^'ities and perforations occurred 
in 28 per cent of cases. — L’image radiologique 
des branches de drainage et son intSrH pour le 
pronostic de la collapsolh&rapie, M. BarUty & 
J. Paillas, Rev. de la iuberc., 1944~4o, Xo. 10, 
9: 216 . — ( V. Leites) 

Hemoptysis. — ^An anah'sis was made of 416 
cases in which hemoptysis occurred. There 
were 161 cases of tuberculosis (39 per cent), 
of which 133 were active. Converselj', 15 
per cent of all tuberculosis patients had 
hemoptysis. Of these, 27 per cent had small, 
48 per cent intermediary and 25 per cent 
extensive lesions, indicating that the presence 
of hemoptysis is no indication of severity'. 
Moreover, there is no correlation between the 
amount of bleeding and the extent of the 
lesions. The next most common causes, in 
order of frequency were chronic bronchitis, 
bronchiectasis and inactive tuberculosis. In 
the latter condition, associated bronchiectasis 
is the most likely cause of the bleeding. The 
list of causes included about 20 other condi- 
tions. There were 66 cases (16 per cent) in 
which the cause of the hemoptysis could not 
be ascertained.-— TAe Significance of He- 
moptysis, R. J. Heller, Tubercle, May— June, 
1946, 26: 70.— U. G. Cohen) 
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Atelectasis after Hemoptysis. — case of 
transient atelectasis after heniopt 3 'sis is 
described. A j'oung man suffered an abun- 
dant hemoptysis. A dense homogeneous 
shadow was found in the e.vtreme lower right 
portion of the lung with retraction of the 
hemithorax and some mediastinal displace- 
ment. The next dai' tins picture had com- 
pletely disappeared. At all times his sputum 
was negative for acid-fast bacilli. Subse- 
quent X-ray films did not show any' trace of 
the prcriously observ'ed lesion. Most c.Tses 
found in the literature describe a posthemor- 
rhagic broncliial obstruction with atelectasis 
of an entire lung or of one lobe. The pe- 
culiarity of tins case is that onlj' a portion of 
the right inferior lobe was affected. Tliis also 
explains why there were no functional sy'nip- 
toms, such as sudden dy^isnea, thoracic pain, 
etc. It was just by accident that this tran- 
sient atelectasis was discovered. There may 
be many' cases which are never found unless 
fluoroscopy and radiography are daily routine. 
— Ateledasia y hemoptisis, R. Mosera & J. 
Nonnan, Rev. de tuberc. d. Uruguay, June, 
1945, 13: 299.— {W. Swknty) 

Insufflated Hydatid Cyst. — The case of a 
young man who suddenly experienced severe 
dyspnea, cough and chiUs is described. The 
patient did not recall having had any vomitus 
or to have coughed up fragments of membrane. 
A hydro-aerated cax'ity was found occupying 
the entire lower third of the right chest. 
Wlien the ca-rity was entered a positive pres- 
sure of 14 cm. of water was encountered. 
When the patient coughed this pressure rose 
to 140 cm. A diagnosis of hydatid cyst was 
made. The cavity was evacuated and tlie 
membranes removed. The patient made an 
uneventful recoTCiy. This is another ex- 
ample of insufBation of a hydatid cy'st. If 
an opening in the membrane occurs and the 
liquid is partly' or completely evacuated, the 
membrane may cleave to the bronchus. A 
ball-valve mechanism is so established. Emp- 
ty'ing of the cavity by bronchoscopy is 
impossible as the hy'datid cy'st generally oc- 
cupies the peripheral zones of the lung inac- 


cessible to endoscopy. The method of choice 
is surgery' with ex-ternai drainage. — Ncunw- 
quisle hidaiico insujlado, R. A. Piaggio 
Blanco & E. J. Canabal, Rev. de tuhcrc. d. 

Uruguay, June, 19J,5, 13: SOS. — (IF. Swienhj) 

Hepatitis and Tuberculosis. — Tliirty'-one 
cases of epidemic hepatitis were obseiwed in a 
Tuberculosis Sanatorium situated on one of 
the Canary' Islands between 1943 and 1945. 
During tliis jieriod about 400 patients were 
hospitalized. The incidence of morbidity' 
was 7.5 per cent. There occurred only- one 
case of epidemic hepatitis among the SO persons 
constituting the personnel of the Sanatorium 
during the same period. The spread of the 
infection was sporadic and disclosed notliing 
about the propagation of the infection. The 
morbidity was markedly' increased during 
the winter. In 12 eases_ the patients re- 
covered in less than two weeks; in 9 cases the 
duration of the disease was less than one 
month, in S cases it lasted more than one 
month and less than one and a half months. 
The clinical course was favorable in all cases. 
The frequent symptoms were as follows; 
gastrointestinal complaints, anore.\ia, ferer, 
hepatomegaly. The incidence of hemopty'sis 
was low during the course of the disease, and 
even afterwards less cases of hemopty'sis were 
noted in this group of patients than in the 
period preceding it. 'ifftamin K and C were 
given to every' patient in tins group and this 
precaution may account for the reduction 
in the incidence of hemoptysis during a com- 
plication w'hich would be expected to increase 
the tendency' to bleeding. The sedimentation 
rate w'as ^ry little modified by the epidemic 
hepatitis. The inlribitory' action of the Ingh 
blood level in biliary acids on the sedi- 
mentation rate may e.xplain this phenomenon. 
The pulmonary disease has shown some mo(h- 
fication under the impact of tliis intercurrent 
infection only in 7 cases (22 per cent). In 5 
cases the effect was unfavorable, while in 2 
cases it appeared to be favorable. It w'as 
e\'ident that lesions of an unstable character 
have shown more unfavorable changes than 
those of a more stable type. In 2 cases pleural 
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effusion developed. The intensity of the electrocardiograms. These 12 histories are 
icterus and of the general symptoms has had presented. In 10 cases, dovmward QRS de- 
no demonstrable influence on the tuberculous flections were represented by S waves; the 
process. Due to lack of laboratory faciUties 2 cases where Q waves caused the abnormal 
no data are available about the functional QES complex were both cases of acute cor- 
status of the liver during the disease and onary thrombosis. Of the 4 deaths in the 
following it.—H&paiitis epidemica and tiiber- group of 12 patients shoving this electro- 
culosis, T. Cerda * 7. Giitierez, Rev. espan. de cardiographic peculiarity, 2 were due to cor- 
tuberc.’, December, 14: S91.—{L. Molnar) onary thrombosis (mentioned above) and 2 

were from patients with advanced pulmonary 


Avian Tuberculosis in Man. — ^Human 
tuberculosis due to a^nan bacilli is rare. Only 
14 to 20 authentic cases have been reported, 
and of these only 3 had pulmonary tuber- 
culosis. The present case report concerns 
a 59-year old male patient who was observed 
from 1942 to 1945. The clinical and roent- 
genological features of the disease were iden- 
tical with the usual human infection, and the 
true nature of the bacillus was only dis- 
covered because of routine typing of all 
specimens received in the author’s laboratory. 
Animal experimentation in different labo- 
ratories abundantly confirmed the fact that 
the organism was of the avian variety. The 
patient declined treatment when first ob- 
served, and when he was last seen he had far 
advanced cavitary tuberculosis. The patient 
was negative to doses of Old Tuberculin up to 
1 in 1,000, but he was positive to a very 
dilute solution of avian tubercuhn. The 
patient’s occupational historj- did not seem 
to bring him in contact vith avian tuber- 
culosis, but inqxrity into his habits revealed 
that he had eaten a raw egg, beaten up with 
milk, daily for the past thirty years. Raw 
eggs have been shown to contain living 
a^nan tubercle bacilli, and the author finds it 
reasonable to assume that his patient became 
infected in tliis way. — Human Pulmonary 
Tuhermtlosis Due to Avian Tubercle Bacilli, 
F. C. S. Bradlniry, Lancet, January 19, 19^6, 
250: S9. — {H. Marcus) 

Ventricular Deflections in Tuberculosis. — 
Tvrclve cases out of 18,500 admissions in the 
last ten years at the Sea View Hospital showed 
concordant downward initial ventricular de- 
flections in the four standard leads of routine 


tuberculosis. An EKG showing concordant 
dovTiward QRS complexes due to S waves 
is certainly not indicative of heart disease, nor 
does it carrj^ a grave prognosis, as formerly 
thought. The phenomenon is apparently a 
function of heart position, as it can be in- 
fluenced by varying the patient’s position, by 
mediastinal shift, pneumothorax, mediastirral 
adhesions or pleuritis. Where the abnor- 
mality is due to Q waves, however, the causal 
coronary thrombosis conditions the prognosis. 
— The Significance of Concordant Inverted 
Initial Ventricular Deflections in the Electro- 
cardiogram of Patients xoiih Pulmonary Tuber- 
culosis, T. T. Fox, D. D. Sokol & l.J. Bern- 
stein, Quart. Bull. Sea View Hosp., April, 
19^0, 8: 95. — (P. Q. Edwards) 

Bed-rest.— -A group of patients with pul- 
monary tuberculosis, too far advanced for 
collapse-therapy, was observed on strict bed- 
rest. Since most of them chose the supine 
position, cavities which are most frequently 
in the posterior portion of the lungs, were 
poorly drained, cough increased, intrabron- 
chial dissemination was freqeuent and to.xemia 
became worse. Thereafter, patients were in- 
structed to change from supine to prone to 
lateral position at frequent intervals, with 
emphasis on the most comfortable position 
and that assuring best drainage. Clinical 
e\ddence of bronchospasm was treated by 
bronchodilator drugs, and patients with 
viscous sputum were given steam-inhalation. 
Muscular relaxation was taught so that "an 
amaring degree of relaxation usually could be 
mastered.” “Breathing decreased somewhat 
in rate and became perceptibly more shallow.” 

.... and rest in bed actually became 
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pleasurable.” Attention was paid to the usual 
emotional problems and maladjustment in 
the form of humane interest and encourage- 
ment, but no mention is made of specific 
psychotherapeusis. “In tlus way, a concept 
of bed-rest was evolved which was based on 
tlrree fundamental modalities: adequate 
drainage, muscular rela-vation and mental 
repose.” So far, 69 patients were treated by 
this regimen, frequently complemented by 
special diets and parenteral administration of 
protein hydrolysates, when indicated . Ca\it 3 ’’ 
closure rvdth sputum conversion was observed 
in 28 per cent; in 14 per cent thoracoplasty 
became possible; 15 per cent have died. 
“Altogether, 42 or 48 per cent, have either 
successfully controlled tlieir disease or have 
healed it to the point wliere thoracoplasty 
could be undertaken.” Five representative 
case reports ndth roentgenograms are ap- 
pended . — The Modaliiies of Bed Rest, TT. M. 
Peck, Pub. Health Rep., May S, 1940, 61: 
626. — (M. Pinner) 

Rehabilitation of Tuberculosis Patients. — 
It is pointed out that the volume of re- 
habilitation work is entirely inadequate and 
that this is, presumablj’, an important reason 
for reactivations. Si.v different types of 
rehabilitation schemes, wliich are in e.\istence 
in America and abroad, are briefly discussed. 
The legal macliinerj’’ available for rehabilita- 
tion work is described and the full utilization 
of state projects is recommended. “The 
success of each of the four objectives of the 
Tuberculosis Control Division of the United 
States Public Health Service — case finding, 
treatment and isolation, after-care and re- 
habilitation, and protection against economic 
distress — ^is dependent on the success of each 
of the othei-3 .” — Rehabilitation and After- 
care in Tuberculosis, H. E. Hilleboe & N. C. 
Kiefer, Pub. Health Rep., March 1, 1946, 
61: 285. — {M. Pinner) 

Treatment of Hemoptysis, — Hemoptysis 
in tuberculosis was treated by the induction 
of artificial pneumomediastinum. The supra- 
sternal notch was anesthetized. An ordinary’- 


refill needle was bent 4 cm. from the point, 
forn-ung an obtuse angle. The needle was 
introduced downwards along the posterior 
surface of the sternum for a distance of about 
4 cm. The stilette was then removed. 
The needle w.as connected to a pneumothormc 
apparatus. The initial pressure was plus 
14, plus 16. After 200 cc. of air -^rere intro- 
duced, the pressure was lower. Bleeding 
stopped after 500 cc, had been given. The 
only’ complications were slight fever and sub- 
cutaneous emphj’sema in the neck. — Arli- 
ficial Anterior Pneumomediastinum in the 
Treatmail of Haemoptysis, J. M. Velasco, 
Tubercle, July, 1940, 27: 95.— {A. G. Cohen) 

Phrenic Nerve Paralysis. — The view is 
expressed that phrenic nerve paratysis is 
effective only in lesions located nitliin lung 
areas subjected to mechanical tension during 
diaphragmatic motion. The mechanical in- 
fluence of diaphragmatic e.vcurisons is es- 
sentially limited to the lower lobes, but is 
transmitted to the upper lobes in case of 
interlobar adhesions. A diagnostic aid is 
proposed in order to facilitate the indications 
of phrenic nerve paralysis. The “sy’nergistic 
indicator” consists in determining the dis- 
placement of lesions on fluoroscopy during 
exclusively diaphragmatic respration (nith 
voluntarj’ elimination of costal respiration). 
The sign is considered positive if the dis- 
placement of the lesions follows the direction 
of the diaplu-agmatic movements. These 
cases are considered good canidates for phrenic 
nerve paratysis in contradistinction to those 
in W'hom this sign is absent. Thus, the 
“synergistic indicator” would make it pos- 
sible to detect the presence or .absence of a 
mechanical connection between the involred 
lung area and diaphragmatic excuisions andto 
recogm'ze lesions as belonging to the lower 
lobes in spite of their projection into the upper 
lung-fields on the posterior-anterior film. 
(No mention is made in this context of the use 
of lateral -views as a means of localization.) 
Patients operated upon according to the in- 
dications of the sj’nergistic phenomenon are 
said to have had good results in the great 
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majority of cases (closure of cavities, clearing 
of infiltrations, conversion of sputum) . How- 
ever, the deMtion of a “good” result is 
explicitly limited to a favorable effect only 
on the area influenced by diaphragmatic 
motions. Spreads and progressions of disease 
in other areas of both lungs occuning at a 
later date are dehberately excluded from the 
dkcussion with the argument that they do not 
disprove a success of the intervention as a 
procedure aiming at a local effect only. 

The Synergistic Indicator in Phrenic Nerve 
Paralysis, V. A. Rabich-Shchebro & N. N. 
Ignataioskaja, Probl. iuberh., 194A, 4: SS. 

(F. Leiks) 

Phrenic Nerve Paralysis. — ^In the twentj'- 
year period from 1926 to 1945, 122 cases of 
pulmonary tuberculosis were treated by 
phrenicoexeresis', 67.2 per cent of the patients 
died during the period of observation, 15.5 
per cent were lost out of sight during the first 
three jrears after the intervention and 17.2 
per cent showed improvement or were “cured” 
after three years from the operation. Pliren- 
icoexeresis was the sole coUapsotherapeutic 
procedure in 75 cases; only 2 of these cases 
were considered apparently cured at the end 
of the three 3rear period. In 47 cases pluen- 
icoexere»i' was associated with pneumothorax, 
thoracoplasty or pneumoperitoneum. The 
late results of these combined procedures were 
also poor. It is significant that, while the 
number of plrrenicoexeresis has constantly 
decreased during these twenty j'eare, the cases 
of thoracoplasty have shown a consider- 
able and constant increase during the same 
period. The age of the patients has had no 
risible influence on the outcome of the oper- 
ation. The results were not significant^ 
better in the cases performed during the latter 
part of the period in question, thus proving 
that the experience accumulated during the 
first j’cars failed to proride a safe basis for 
correct indications. The same can be said of 
the degree of elevation of the diaphragm, of 
the topography and the nature of the lesions. 
In riew of the poor results and of the uncer- 
t.ainty of the criteria in the indication and in 


the prognosis, phrenicoexeresis has a limited 
place in the treatment of pulmonary tuber- 
culosis. — Veinie anas de experiencia en el 
tratamiento de la tuberculosis pidmonar par 
la frenicoparalisis, F. D. Gomez, J. C. Negro 
& R. Burgos, Hoja tisiol., March, 1946, 
6: 86. — (L. Molnar) 

Artificial Pneumothorax. — ^An important 
role is attributed to active contractility of the 
lung, dependent on the action of its smooth 
muscle fibers. This mechanism is believed 
to explain the frequent observation that on 
the day after induction of pneumothorax a 
greater degree of collapse is present than wmuld 
correspond to the amount of injected air. 
The current e.xplanation of this phenomenon 
as due to puncture of the lung is considered 
improbable by the authors. In 112 cases of 
initial pneumothorax 49 showed a dispro- 
portionately large pneumothorax space. In 
all cases the injected air was passed through 
a filter saturated with peppermint. Only 5 
out of the 49 cases perceived the odor of 
peppermint after the refill, and judging ac- 
cording to other signs they presented a gen- 
uine traumatic pneumothorax. The other 
44 patients did not perceive any odor and it is 
concluded that the additional collapse had 
another cause than puncture of the lung. 
The assumption is made that the mechanical 
irritation of the lung during the initial refill 
produces a spasm of the smooth muscles of 
the lung with relaxation of the bronchial 
muscles, followed by considerable fall in the 
partial pressure of gases in the intrapleural 
space and with corresponding diffusion of 
gases from the blood vessels into the pleural 
space. In contradistinction to patients with 
traumatic pneumothorax, these patients 
showed that rapidly after the refill the car- 
bon dioxide concentration in the pleural 
space corresponded to the concentration in 
the venous blood. In 52 cases the volume 
of the pneumothorax space was determined 
by the method of injecting pure carbon 
dioxide and analyzing its dilution. If meas- 
ured twenty-four hours after the refill only 
3 cases revealed the pleural space to contain 
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approximately the same quantitj' of gas as 
has been injected. In all remaining cases 
the pleural space contained about the double 
amount. The state of the smooth muscles 
of the lung is considered to be at the basis of 
another phenomenon in artificial pneumo- 
thorax. It is believed that ca\'ities remaining 
open under pneumothorax fail to close because 
of “atonj'” of the peric.avitar}' lung tissue. 
Contraction of a certain number of such 
ca^^ties after intrapleural injection of dif- 
ferent substances (oil, saline) is taken as 
evidence for the appearance of a reflex spasm 
of the smooth muscles after pleural irritation. 
— Invcsiigalions vi the Field of Artificial 
Pneumoilioraz, F. .d. Michailoiu, Probl. 
tuherk., 194-5, 2: 19 . — ( V. Leites) 

Artificial Pneumothorax. — During a tlircc 
year period, pneumothorax induction was 
attempted in 7S1 cases, 409 of wliich re- 
ceived pneumothorax for tluee montlis or 
more. Of these, 19 had disease classified as 
caseo-pneumonic, 244 predominantly exu- 
dative, 109 mixed and 37 predominantly fi- 
brotic. All classifications were made on the 
basis of X-ray films. Results were best in 
the last group (75.7 per cent sputum con- 
version), wliile in the firet three groups there 
was no significant difference. The extent of 
the disease naturally influenced the response, 
but it was noted that the results were about 
the same with involvement of one zone or 
two zones (recorded according to the stand- 
ards of the Tuberculosis Association of India, 
which divides the lungs into tliree zones). 
The presence of ca\dties, partial or contraselec- 
tive collapse, disease in the contralateral 
lung, diabetes, affected the prognosis un- 
favorably. Displacement of the medias- 
tinum, and effusion apparently did not 
influence the results, while the presence of 
intestinal tuberculosis and the occurrence of 
spontaneous pneumothorax e.xerted an un- 
favorable effect . — A SUidg of Certain Factors 
Influencing Besrdts of Artificial Pneumotho- 
rax Treatment, P. K Benjamin, K. T. 
Jesudian & R. Subramaniam, Indian M. 
Gaz., January, 1945, SO: 1. — (P. Low?/) 


Bronchoscopic Aspiration of Tuberculous 
Cavities. — ^A report is given of 6 cares with 
tension cavities under pneumothorax, treated 
with bronchosco])ic a.spirations. In all cases 
the ballooning of the ca\'ity had occurred 
foHoning pneumonolysis. Each patient re- 
ceived from 2 to 6 bronchoscopic aspirations 
separated bj' a time intenxal of two to three 
n'ceks on the average. Five out of the 6 
cases showed rapid dis.appearance of the 
ca'idt}’^ and of the positive sputum. No 
relapse is said to have occurred witliin the 
ne.xt two 3 ’ears. The sixth case was a failure. 
Perforation of the tension eardtj' developed 
after the second aspiration. In 2 cases bron- 
choscopic aspiration seemed to have provoked a 
pleural effusion. The aspirations were followed 
bj*^ increased expiectoration and rapid improve- 
ment of the general condition (fall in temper- 
ature, gain in weight). In order to be ef- 
fective the bronchoscope has to be approached 
as closelj^ ns possible to the draining bronchus 
of the ca'vdtj'. Endobroncliial applications 
of adrenalin are considered to have an aux- 
iliary effect in diminisliing mucosal swelling 
and further improving ca^^tary drainage. — 
La broncho-aspiration des caverncs pidmonaires 
tubercuJeuscs baUo)?6cs, J. M. Lemoinc, A. 
Diacoumopoulos tfc J. Paillas, Rev. do la 
tuberc., 1944-45, No. 10, 9: 205. — ( F. 
Leites) 

Thoracoscopy. — In a period of one year, 
455 thoracoscopic e.xaminations were made. 
The author believes that the preoperative 
roentgenogram is of no help in determining 
w'hether or not the adhesions can be divided. 

It is his policj'^ to perform thoracoscop}' in 
all pneumothorax cases where the procedure 
is not abandoned after two or three refills. 
He was unable to introduce the instrument in 
only one case. Even in those cases where 
the roentgenogram indicated very extensive 
adhesions, a fair proportion were helped. A 
total of 325 pneumothoraces were thus ex- 
amined. Adhesions were completelj'’ freed 
in 170 (52 per cent). Satisfactorj’' pneu- 
mothoraces were obtained in 64 (20 per cent) ; 
in these cases adhesions to the mediastinum 
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not lugher than tte stemo-clavicular joint ated on one side only with good results in 

remained uncut. Partial pneumothoraces 12 Of +1,0 r 

in rtich the lu„6 remained suspeS S Siient Imd intri . 

in w'hich there was some degree of improve- 13 had a aliVlif 1 cyanosis; 

ment were obtained in if A Lr I I ^ ^ polypnea; 15 had some em- 

Pneumothorax was abandoned in 50 (15 Aer Onp^f”d^l A Ploural effusion, 

cent) ; no adhesions wem found 1 12 5hi . ^ broncho- 

were ’ IS cases awlithg “rtC s;'^ , T ‘^-t^!^>-teral side and 

Many cases required two, three or four lung In 

sessions. The author uses a single puncture ahefinna « 1 ■ authors, pleural 

direct vision thoracoscope. The instrument for inefficieMv Z hi TZ 

IS introduced m the anterior axilla. He has should hp ^ bilateral pneumothorax, 

the patient sit up after the apical and lateral noly£ pneumo- 

adhesions have been cut. Of 18 cases where risfe Tf operation is without special 
no adhesions were seen in the roentgenogram. vital^aLnl ^be 

thoracoscopy revealed their presence in 6. 

The following complications were noted 
nothin a three-month period after each 
section: pleural effusion, 15 (4.5 per cent) 
tuberculous empyema, 12 (3.7 per cent)’ 
hemothorax, one case. — Comments on Total 
Thora^scopy, R. Laird, Tubercle, September 
-October, 1945, 26: 149.-{A. (?. Cohen) 


vital capacity correctly. The outcome of the 
operation depends upon the vital capacity 
the fixation of the mediastinum, the intra^ 
pleural pressure wliich should always be 
subatinospheric and the condition of heart and 
circulation. After the operation it is im- 
portant to suppress cough and sometimes it 
may be neeessaiy to aspirate some air from 

tbe treatment 

Pneumonolysis in Bilateral Pneumothorax, to starf f ^ P“®l™<^tborax, it is necessa^ 
A closed pneumonolysis done at the rfo'ht side it ic P°®'^“\^borax on the contralateral 

of bilateral foreinstituAi!!? "t? P^eumonolysis be- 

pneumothorax tremendnusiv . ^““™bng the contralateral 


- — i^uciuuuuuiysis none at the ri<^ht 
moment, can improve the results of bilateral 
pneumothorax tremendously. The authors 
have done 52 Jacobaeus operations in 30 
patients with bilateral pneumothorax. Of 
those patients, 5 had simultaneous initial 
bilateral pneumothorax. The results in tliis 
group were favorable in 25 and unfavorable 
5 Amongst the 5 patients with bilateral 
simultaneous imtial pneumothorax 4 im 
proved considerably after pneumonolysis' 
Eleven patients were under 20 years ofige 
10 of which improved. Nineteen patients 
were over 20 years, of which 12 4ro^ 
Twenty-one were women and 9 were men' 
Eleven cases had bilateral lesions from the 
beginmng; 12 had contralateral involvment 

could kou 'iw •“ '‘“OM 

-lu, 10 patients were oper- 


Intrapleural and Extrapleural Pneu 
mothorax.-In a large number of caserS 
neumothorax, the presence of inseverable 

protr.rtr 

lung, u, SThr.?' 

wiLut\xXfftteT„rr'‘‘' 

pneumothorax an Z mtrapleural 
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ca^^t 5 ^ Refills are then given, as in intra- 
pleural pneumothorax. In the 5 cases so 
treated, an excellent collapse was obtained in 
every case. The most troublesome com- 
plication was the formation of exudate, wliich, 
in some cases, became purulent and resulted 
in one fatality . — Combined Intra- and Ex- 
trapleural Pneumothorax, ‘‘Pneumothorax 
Mixte,” S. Berg, Acta nicd. Scandinav., 
1946, Supp. 170: 40S.—{A. G. Cohen) 

Postpneumothorax Bronchospirometry. — 
Since pneumothorax treatment is now being 
used quite axtensively (in Scandinavia) for 
minimal parenchymal involvement and even 
for exudative pleuritis, the question of post- 
pneumothorax function of the healthy lung 
tissue on the treated side becomes one of con- 
siderable significance. Bronchospiroraetric 
studies intended to test function of the lung 
in discontinued pneumotlioraces in comparison 
with the normal contralateral lung showed a 
great variation in results. Impaired function 
of the treated lung may be due to changes in- 
cident to healing of the tuberculous foci and/or 
conditions directly connected with the pneu- 
mothorax; e.g., e.xudative pleuritis during the 
course of treatment may be ascribed to one or 
both causes. It is therefore not always pos- 
sible to decide the causal relationship of im- 
paired function. Uncomplicated pneumo- 
thoraces of average duration do not produce 
any appreciable diminution of function. Pa- 
tients who have had pleural axudate during 
treatment invariably have poor results: there 
is a close corellation between the reduction of 
function and the degree of pleural axudation 
and immobilization of the diaphragm. O.xj''- 
gen consumption of the treated lung is more 
severely affected than the carbon-dioxide out- 
put and minute ventilation. Because of the 
possibility of reduced lung function, pneu- 
mothorax must not be considered a reversible 
collapse measure. Careful judgment must be 
used in evaluating the amount of tuberculosis 
which has to be healed against the potential 
reduction in function of that lung to almost nil 
in the event that complications arise during 
treatment . — A Bronchospiromctric Study of 


the Lung Function after Concluded Pneumo- 
thorax, T. Bruce, Ada tubcrc. Scandinav., 
1946,20:68.— {P. Q. Edwards) 

Pneumoperitoneum. — ^The history and 
technique of pneumoperitoneum are briefly 
reviewed. Oxj'gen, air or nitrogen are used; 
the frequency of refills needed decreases in tlie 
above order, oning to differences in the speed 
of absorption of the 3 gases. Pneumo- 
peritoneum may be used cither independently 
or in conjunction with, or preparatory to, 
other therapeutic measures. As an inde- 
pendent treatment, pneumoperitoneum is 
indicated where other types of collapse 
therapy'' are not feasible (extensive bilateral 
pulmonary tuberculosis, pleural adhesions, 
severe hemorrhage, basal bronchiectasis or 
emphysema, pulmonary tuberculosis compli- 
cated by intestinal or peritoneal tuberculosis, 
etc.). As an au.xiliai^’' measure, pneumo- 
peritoneum is emploj'ed to supplement 
pneumothorax, phrenic nerve block or thoraco- 
plasty. These latter are the cases in wliich 
pneumoperitoneum achieves its best results. 
Roentgenologically, the changes brought 
about about bj' pneumoperitoneum are 
elevation and limited motion of the dia- 
phragms, compression of the lungs, separation 
of the subphrenic viscera from the dia- 
phragms and disappearance of intraabdominal 
adhesions. Complications include ascites, 
peritoneal inflammation, air embolism, 
atelectasis, mediastinal emphj'sema, etc. 
Slxty-one patients treated with pneumoperi- 
toneum were observed; in most of them other 
forms of collapse therapy were coucomitantiy 
used. Five illustrative cases are described. 
Boentgendlogical Aspeds of Therapeutic 
Pneumoperitoneum in Pulmonary Tuber- 
culosis, E. A. Schmidt, Arn. J. Roentgenol., 
Odober, 1946, 54: ST6. — (F. Loioy) 

Pneumoperitoneum. — The most serious 
compfications of pneumoperitoneum arc air 
embolism and mediastinal emphysema. 
These occurred 9 times iu 450 cases who 
received 12,500 treatments. Only one of the 
9 cases was fatal. The relative frequency 
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of air cmlrolism in pneumoperitoneum calls 
for a reNncw of the mcclianisms of tliis compli- 
cation. Wlicn it occurs in pneumothorax 
therapy, it is generally attributed to the 
entrance of air into a pulmonary vein. This 
ob\nou'=ly ennnot be the c-ose in abdominal 
punctures. One must postulate one of three 
possibilities, namely entrance of air into a 
{y.stemic vein and a patent foramen ovale, or 
p.ass.agc of air from the azygos system of veins 
in a retrograde fa.s!rion into the superior vena 
caani, the jugular vein, and the cerebral 
sinuses, and lastly there is the .strong possi- 
bility that air may enter from abdominal or 
thoracic segmental veins into the vertebral 
plexus of veins and again into the cerebral 
sinuses. There were several c.asas that 
showed erndence of botli pulmomarj' and 
cerebral cmlxdism where one of the hatter 
two po'^sibilities may have been operative. 
^^cdi.astinnl cmphj’scra.a was never seen to 
alarming degrees although this possibility 
exists. Air from the peritoneal ra\-ity passes 
through the hiatus of the diaphram into 
the mediastinum, and, passing along the 
lung rciot.s, may even eausc interstitial 
jiulmonniy emplnTcnm. The authors do not 
feel that the incidence of complicntions of 
p!icumnpf>riton<nim treatment is higher than 
of pnnimothorax tre,atnicnt, and that one 
should not frTl deferred from administering 
N’C.-iDin of fear of .*-erK)ns 
ejimidir itiom.' — A>V /’neurio- 
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is ineffectual and has to be abandoned. The 
results are best when previous paral^’sis of the 
diaphragm permits a selective collapse of 
one lung. Pneumoperitoneum may be 
indicated in; (1) highly active tuberculosis in 
adolescents, preliminary to successive pneumo- 
thorax; (2) in parti.ally effective pneumo- 
thorax as a supportive measure; (S) in cases 
where pneumothorax in impossible, pneumo- 
peritoneum folloudng phrenic nerve paralysis 
may represent an independent form of 
treatment, aspecially if the right middle lobe 
or left lower lobe is involved; (4) finally, in 
certain upper lobe lesions where a naxoty 
remains open in spite of pneumothorax, a 
pneumoperitoneum may improve the collapse 
of the lesion. In cases where the pneumo- 
peritoneum is cmployxKi as an independent 
procedure, its duration should be approxi- 
mately cqu.al to that of the pneumothorax. — 
El ncimopcrilonco cn la lubcrcuhsis pvlmonarj 
E. C. Cohen, Iloja tiswl., March, 1940, 6; 
IS. — (L. ilfolnor) 


Pneumoperitoneum. — Pneumoperitoneum 
w.a.« used in 50 cases of pulmonary’ lulwrculosts. 
In all but one case, preliminary phrenic 
pamljTis w.as induced. Tlie average addi- 
tional rise of the diaphragm was G.5 cm. Tlic 
preater part of the riro look place in the 
first few WOC.V; after this the diapligram 
Floxrly .a5rc.ndc(l, reaching (he tn.aximura in 
two to fix months, TJi'' .nntcrior porliori of 
tlic dmpliragm wa« found to Ik; higher tlian 
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cnco of “soft" lesions of recent typo nnd 
(i?) absence of a\tcnsivc adhesions. The 
presence of a pnenmothonxx did not improve 
the chances of snccc.ssfnl collapse if unfavor- 
able factors were present. Basal cavities 
were inconstant in their response to this type 
of thempy. It was believed Jhat endo- 
bronchial tuberculosis was an imiwrtant 
factor. The authors concluded that in 
eases where the lesion can be axijcctcd to 
benefit from a rise in the diaphragm, additional 
benefit will be derived from a reinforcing 
pneumoperitoneum. In succa'sful eases, the 
treatment should bo maintained for the same 
length of time as in artificial pneumothorax. — 
PncumopcriloJiattn in Pnlmoncirtj Tuber- 
culosis, P. IF. Edwards tfc J. Ijogan, Tulwrck, 
Jamtary-Fcbniary, 10J,5, 26: 1. — (A. G. 
Cohen) 

Pneumoperitoneum against Hemoptysis. — 
Severe hemoptysis in 2 cases of pulmonar 3 ' 
tuberculosis was controlled promptlj' by the 
induction of pneumoperitoneum. This is 
preferred to pneumothorax because: (1) it is 
rarely impossible to induce pneumoperi- 
toneum; (2) there are fewer hazards; (S) it is 
unnecessary to know which lung is bleeding; 
and (4) an extensive collapse is not required. — 
Artifical Pneumoperitoneum as an Emergency 
Measure in Severe Hemoptysis, A. J. Benatl, 
Lancet, August 17, 194G, 2: 234. — (.d. G. 
Cohen) 

Electrocardiogram in Pneumoperitoneum. — 
The treatment of pulmonary tuberculosis unth 
pneumoperitoneum offers the opportunity of 
studying the cardiovascular changes in the 
presence of a markedly raised diaphragm. 
No cardiovascular distress has been observed 
with this kind of treatment, even if one 
diapliragm rises as liigh as the second rib 
anteriorly. The vital capacity was measured 
in a number of patients; after months of 
treatment with pneumoperitoneum refills 
of 1,000 or 1,400 cc. of air, some of them 
showed no change at all, others showed a 
slight increase, and some showed a decrease. 
The normal electrocardiogram develops the 


QjTj pattern and the S-T deflection in lead 11 
becomes fl.attcncd. No signs of coronary 
thromlx).si.s or pulmonarj* cmlwlism liavc been 
noted. The pattern is reversible and becomes 
nonnal again with the dascent of the dia- 
phnigm. A study of the QES vector and 
of the ventricular gradient demonstrates 
that the change of the electrocardiographic 
pattern is due in the main to a rotation of the 
hciirt around an c.ssentiall 3 ' horizontal axis 
l 5 'ing in the sagittal plane, the rotation to>be 
described as anticlockwise, ns one looks from 
front to back, that is, the apex moves upward 
toward the left. This accounts for the often 
striking distortion of the h&art silhouette in 
the roentgenogram. Tlic apax sometimes 
becomes buried in the heart shadow. Meas- 
urements of the displacement of the heart 
on the roentgenogram are therefore not 
reliable. The conclusion to be dniwn from 
the clinical obscraaations together udth the 
results of investigations of aital capacity and 
electrocardiogram is that pneumoperitoneum 
treatment in a tuberculous patient vith a 
normal heart does not entail anj’’ changes 
from the cardiovascular point of anew. 
(Authors’ Sunimar }') — The Electrocardiogram 
in Pneumoperitoneum, A. J. Benoit & TF. F. 
Berg, Am. Heart J., December, 1945, 30: 
679. — {G. C. Lciner) 

Plombage. — Introduction of paraffin into a 
surgically produced e.\trapleural space has 
been used to close cavities effectively after 
unsuccessful thoracoplasty, at Olive View 
Sanatorium. The tiq^e of case best suited 
for tliis tjqie of treatment is the one with the 
small cavity close to the spine wliicli persists 
after thoracoplasty, in which readsion thoraco- 
plasty is usually unsuccessful. The cavity 
must be accurately localized by planograms 
and introduction of a needle over the cavity 
with fluoroscopic aid such that the plomb 
may be inserted directly over the c.aaaty. 
Usually only 25 to 50 g. of paraffin are needed. 
Regenerated ribs forming a firm chest wall 
to offer counterpressure to the plomb are 
necessary to good results in this relatively 
atraumatic procedure . — Ploinhagc in the Treat- 
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ineni of Pulmonary Tuberculosis, L. A. Brewer , 
California & TTcsL Med., Tuberc. Supp., 
Auyusl, me, 6S: 2S.—{P. Q. Edicards) 

Relaxing Thoracoplasty. — ^The authors have 
devised a series of small thoracoplasty opera- 
tions designed to change the rigid thoracic cage 
into a smaller permanently non-rigid 
("relaxed”) one. The premises are: (i) that 
bilateral cases of pulmonary tuberculosis 
are not suitable for a modern thoracoplasty 
operation, nor those with a tension cavity, nor 
others “rvith some other concomitant disease;” 
( 2 ) that lung movements are along four 
"dominant” lines: “by interrupting the 
muscles of the superior aperture” (all tlrree 
scalene muscles), “paralyzing the diaphragm, 
and doing costectomies along the dominant 
line, the chest is made static and the lung 
freed from respiratorj' trauma;” (5) that 
lungs at some time go through a "contracting 
or hypotensive phase” when the bronchus may 
be partially or completely occluded by organic 
disease or its secretions or by decrease in tonus 
of the bronchial musculature, uith the result 
that alveolar air is removed by the circulation 
and lung contraction takes place, and that a 
permanently relaxed, non-rigid cage will 
promote contraction during this phase better 
than a rigid collapsed thoracic cage as pro- 
duced by the standard thoracoplasty opera- 
tion. “With these principles in mind an 
operative procedure was undertaken pri- 
mmrily lor those with tension cavities and for 
patients with c.xtensivc disease from apex to 
base on one side but without giant cavities.” 
The procedure consists of small costectomies, 
in .rix or seven stages, with complete removal 
or periosteum each time to leave a perma- 
nently relivxed, non-rigid, bony cage. In the 
fnv.d result the rib cage is “rcbxcd” by re- 
sections as follows: anteriorly, 2 inches of 
cartilage and rib of upjwr ribs 1-d; a one inch 
piece of rib from the 4~G ril\s in nipple line; 
iw-'tcriorly, one inch pieces of ribs 1-7 a-s 
wvll :\s rcs)X!ctivc tnmsversc processes; a one 
inch piece of rib from ribs 7-9 in the i>osferior 
axillarv line. .\t the first .stage the S scalene 
musc!e.< arc divided and the phrenic nerve is 


(usually) crushed. In some cases the entire 
first rib is resected. Relaxation cannot be 
accomplisbed in less than fivm small stages. 
Two weeks are usually allowed between 
operations. To prevent bone regeneration 
in areas of resection the periosteum may be 
removed in ioio or the tissues treated with 

20 per cent formalin. The question of 
paradoxical motion is not discussed. Thirty- 
three patients were operated upon and were 
followed for ten to twenty-four months. 
Of these, 19 are reported to have "negative” 
sputum but only 2 had sputum cultures. 
There were 5 deaths (15 per cent); one of 
these followed conversion into the standard 
thoracoplasty operation. Of the 33 patients, 

21 were declared to be “not suitable for 
standard thoracoplasty” but criteria employed 
in judgement are not giv^en. Authors believe 
this operation will benefit those tj"pes men- 
tioned above, or ma}' be used to prepare others 
for the standard thoracoplasty operation. — 
Relaxing Thoracoplasly, 0. C. Braniigan, 
T. B. Aycock, R. Hoffman & H. J. Welch, 
J. Thoracic Surg., August, 194d, 14: S87 . — 
(W. M. G. Jones) 

Thoracopneumonolysis. — Tlie technique and 
indications of Fossati’s upper thoracopneu- 
monolysis are described. Under local anes- 
thesia a straight paravertebral incision is made 
and small portions of the upper three ribs 
are removed. Sometimes the first rib is 
left intact. The transverse processes are 
only removed where cavities exist near the 
mediastinum or the liilum. A pneumo- 
nob’sis is started at the level of the tliird rib 
and followed until tlic entire apex containing 
the cavity is well collapsed. The wound is 
then packed with gauze and partly closed by 
interrupted sutures. The gauze-pack is with- 
drawn gradually everj- three to six day's until 
the wound is closed by granulation. The 
time of this postoperative treatment varies 
from three to six months with a medium of 
four months. In only one case was a wound 
infMlion encountered. In none of the c,ascs 
which were followed uj) for a period of five 
years, did the cavity recur. The indications 
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for tl\is o])cnvtion are lesions in tljc upper 
segment, especially isolated cavities sur- 
rounded by apparently' normal parcnchynna, 
and old residual cavities . — Toraconcvmolms 
sxipcrior, Opcmcion dc Fossati, R. P. Sierra, 
Rev. dc tuhcrc. d, Untgmn, June, 13: 

SQJ). — (ir. Sudenty) 

Pulmonary Resection in Tuberculosis. — 
The indications of pulmonary resection' arc 
discussed, as well as the advantages and 
disadvantages of this type of surgery in 
respect to other surgic.al methods in the treat- 
ment of pulmonary tuberculosis. The tech- 
nique and the postoperative care are described 
in dct.ail. The results of .'ll c.ascs of pul- 
monary’ resection, performed in the Oregon 
University State Hospital for Tuberculosis, 
are an.alyzcd. Pneumonectomy was done 
in 10 eases, in ■wliich the resection seemed to 
be the only remedy, in 4 eases the pneumo- 
nectomy followed unsuccessful thoracoplasty. 
Eight patients died of such complications as 
acute dissemination, cardiac insufficiency, 
postoperative hemorrhage, pulmonary edema, 
spread to the contralateral lung, progression 
of preexisting contralateral lesions. In one 
of the sunur’ing patients bronchial fistula 
and empyema occurred. Only one ease of 
pneumonectomy was successful after a period 
of observation of one and a half years. 
Twenty'-one c.ases of lobectomy were per- 
formed with a mortality of 3 cases. The 
results could be considered ns good in 17 
cases of lobectomy . — La rcscccion pidmonar 
par htherculosis, R. Sampietro, Rev. .dsoc. 
m6d. argent., March, tS.'fi, 60: 131. — (L. 
Molnar) 

Tubercle Endotoxoid. — Conclusions are 
based on extensive clinical trial of endo- 
toxoid in native and colored tuberculous 
patients. Tubercle endotoxoid vaccine was 
prepared according to the method of Grasset. 
It is administered by deep subcutaneous 
injection starting with 0.01 or 0,05 cc. once 
or twice weeidy. Tims dose is increased, 
depending upon reactions, by amounts of 
0.05 or 0.1 cc. until 2.0 or 3.0 cc. is reached; 


the latter quantity is suitable for weekly 
injection. In aw^cs m*th c.xtmpuImonaiy 
Icsion.s, a more gmdual .ascent is indicated. 
Reactions arc local, general and foc.al. 
Ijocally, painful swellings may occur; these 
subside wifliout absce-ss formation. The 
general raaction is manifested by fever .and 
headache. The focal reaction is probably 
hypcrcmic and is shomi by’ increased moisture, 
occasional p.ain and increased sputum. Frank 
hemoptysis m.ay occur, particularly in the 
early' months of treatment. Endotoxoid 
is then discontinued until sputum is free of 
blood and modified dosage is instituted. 
Repeated blood streaking is no contraindica- 
tion to subsequent readmim'sfration. Patients 
who respond to endotoxoid show a steady 
gain in weight. Gradual stabilisation with 
apyrexia occurs. This is due to absorption 
of exudation surrounding the tuberculous 
lesion. The focal hy'percmic effect is ncces- 
saiy to obtain such an effect. The underly’ing 
lesion becomes clearly defined and tliin walled 
and may diminish in size; at tliis point, 
collapse therapy may’ be instituted, iniere 
there is no exudative allergic inflammation, 
there is little improvement. A stage may 
be reached bey’ond wliich use of endotoxoid 
may be harmful. Rapid cai'itation and 
dissemination may occur in mimm.al tuber- 
culosis. Sputum conversion occurs in a 
minority of patients and endotoxoid treat- 
ment is no substitute for collapse therapy 
in tliis regard. Pleural effusion may' develop 
during treatment and a negative sputum may' 
become positive after a small quantity of 
endotoxoid. The treatment has no effect on 
tuberculous otitis, larymgitis or enteritis. 

It may' fl.are up an early' tuberculous joint or 
bone. There is no indication of the amount 
or stage at which the vaccine should be 
discontinued; it lias been administered for 
periods up to two years. Frequent X-ray 
films are necessary to gauge the effect and 
to note the optimal time for collapse. Con- 
tinued use in clinics without specific control 
is not recommended. In action and effect, 
the vaccine is similar to the tuberculins but 
it is easier to administer and probably less 
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toxic. The vaccine is without effect in thereafter by needle thoracocentesis. In 
bronclual tuberculosis and in fibroid disease the second group of 20 cases only one 
and it may reactivate a healing focus. It is developed empyema, which was rapidly 
impossible to forecast any individual response, brought under control by merely contmimg 
Endotoxoid therapy is suitable for selected the penicillin injections after daily aspiration, 
patients and is not satisfactory for general In this case the empyemal pocket was small 
usQ— Tubercle Endotoxoid in Pulmonary and responded promptly to treatment. Peni- 
Tuberculosis, J. Meyer, Clin. Proc., J. Cape cillin does not a,lter the surgical treatment of 
Town Posi-Graduaie Med. Assn., November, empyemata which fail to obliterate rapidly 
1945 4: 499.— {H. R. Nayer) with aspiration. A case with gross con- 

’ tamination at operation did not develop 


Penicillin in Pulmonary Resections. — ^The 
value of penicillin used intrapleurally as 
well as intramuscularly is well demonstrated 
in this report of two comparable groups of 
pulmonary resections. A group of 20 cases 
who received penicillin showed a marked 
reduction in postoperative complications and 
in period of hospitalization as compared 
with 28 earlier cases W'ho did not have the 
benefit of the drug. Both groups comprised 
cases of bronchiectasis, lung abscess, tuber- 
culosis and tumor in approximately the same 
proportions. Only 20 to 25 per cent of either 
group had the benefit of individual ligation 
tech^que; while 75 to 80 per cent had “gross^'^ 
contaminated pleural spaces.” Silk tech- 
nique was used in all. In the earlier series, 
“closed drainage by water seal system was 
maintained for appro.ximately two weeks, 
and then was converted to open drainage 
usually with a smaller tube.” In these cases 
40 per cent developed bronchial fistula and 
100 per cent an empyema. (Reason for 
“converting to open drainage” must have 
been the development of empyema, but this 
is not clear.) The second group received in 
addition to the usual sulfa drugs (used “for 
2 to 3 days preoperatively and for a week 
postoperatively”) penicillin 10,000 units intra- 
muscularly ever}’- three hours for two to three 
da5^s preoperatively and for three to four 
days postoperativelj', or for a week in infected 
cases. Penicillin 50,000 units in 10 cc. 
solution was left in tlie pleural cavity at 
operation, and this dose injected daily for 
the ne.xt week, after aspiration of collected 
pleural fluid, by catheter left in the chest for 
this purpose the first forty-eight hours, and 


empyema at all. The penicillin group had 
an average hospital stay of only twenty-three 
days compared to thirty-tw'o for the other 
group . — Penicillin in Pulmonary Resection, 
A. B. Valle & M. L. White, J. Thoracic 
Surg., December, 1945, 14: 457. — (TF. M. G. 
Jones) 

Para-aminosalicylic Acid for Tuberculosis. 
— Study of more than 50 compounds of 
salicylic and benzoic acid with respect to 
their inhibitory effect on the growth of 
tubercle bacilli has led to the discovery that 
para-aminosalicylic acid is the most effective 
one so far investigated. Animal axperiments 
showed that this compound was contoxic 
for rats and guinea pigs when given for one 
to two months in a concentration of 5 per 
cent in synthetic food. This gave a blood 
concentration of 3 to 7 mg. per cent. The 
drug was also given a very limited clinical 
trial. It was felt that daily treatment of 
tuberculous thoracoplasty wounds with the 
drug promoted healing of wounds that had 
existed for from three to six months. It has 
also been given by mouth. The desired 
blood levmls can be achieved by givdng 10 to 
15 g. daily. As far as can be told at this 
point, the drug seems to be of some use. 
The usual salicj’^late effect on sweats with a 
sudden reduction in temperature has not 
been observed. Periods of one week’s treat- 
ment alternate with omission of the drug 
for a similar period. Report of results must 
await further observations. — Para-Amino- 
salicylic Acid in the Treatment of Tuberculosis, 
J. Lehman, Lancet, January o, I946, 250: 
15. — {H. Marcus) 
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Experimental Chemotherapy. — ^Factors con- 
sidered in selecting chemotherapeutic agents 
are toxicity, absorption, transport and cell 
penetration. Further diserata are the degree 
of bacteriostatic effect in vitro in the presence 
of serum, concentration necessary for bacterio- 
stasis and not leukocytolj'tic and the chronic 
toxicity effects wMoh must not inliibit the 
natural defense mechanisms of the • host. 
Several new derivatives of diphen 3 'l-sulfones, 
sulfoxides and sulfides have been synthesized 
and tested m vitro and in vivo. The 2,2' 
and the 2,4' diaminodiphenyl sulfones were 
less bacteriostatic than the corresponding 4,4' 
derivative. The diaminodiphenjd sulfoxides 
show approximately the same inlubitorj'^ 
effects in vitro and in vivo, as the corresponding 
sulfones. The 4-benzylidineamino 4' amino- 
diphenjd sulfone shows the same therapeutic 
effect in animals as the parent compound. 
The halogenated sulfides inhibited groniih 
of tubercle bacilli in vitro in dilutions of 
1:800,000, although they were highly toxic 
and showed no therapeutic effect in vivo. 
The sulfoxides, like the sulfones, were antag- 
onized by p-amino benzoic acid, whereas the 
halogenated derivatives were not. — Chemo- 
therapy in Tvbercidosis, B. L. Frccdlander, 
California & TFcsh Med., Tiibcrc. Sitpp., 
Avgnsl, 19Jt6, 65: 20. — (P. Q. Edwards) 

Diasone Treatment. — Intravenously in- 
fected guinea pigs were treated with a daily 
oral dose of 4 grains of diasone. The treat- 
ment was begun coincident with infection. A 
definite prolongation of life of the guinea 
pigs occurred. With intravenous and sub- 
cutaneous diasone treatment the effects were 
not consistent. Further experiments showed 
that diasone in itself is neither sufficient cidal 
nor static to exert an influence directly on 
the tubercle bacilli. It is assumed that the 
effect is one of temporary alteration in the 
guinea pig bodj'. The significance of ox 3 'gen 
for the growth of the tubercle bacillus and 
the importance of changes in oxj'gen tension 
on its growth has been known for j'ears. 
It was noted that oral diasone treatment 
depresses the oxj’gen content of the arterial 


blood in guinea pigs. This effect could not 
be obtained with sulfadiazine which very 
rarely causes cyanosis. No alteration of 
the o.xygen content was caused by the diasone 
treatment of tuberculosis in the rabbit. 
Blood of human patients showed no change 
either. The effect of diasone traatment in 
guinea pigs appe.ars to be directly related to 
the cyanotic effect on the internal organs. 
Since human patients did not display an 
evident anoxemia it is doubtful whether a 
therapeutic effect for diasone has been attained 
clinically in man. — The Use of Diasone for 
the Treatment of Titbercidosis, H. J. Corper efi 
M. L. Cohn, J. A. M. A., April 21, 1945, 
127: 104s.— {E. Abcles) 

Pharmacology of Streptomycin. — Because 
penicillin exerts little effect on gram-neg.ative 
bacilli, much interest is being focused on 
other agents, among them, streptomj'cin 
winch has a high activity in vivo against 
various gr.am-positive and gram-negative 
bacteria. Studies were undertaken to deter- 
mine its behavior in patients, and the possi- 
bility of toxemic or side reactions. Two 
e.xperiments were conducted; one to demon- 
strate the fate of a single dose, .and the other 
to study the response to multiple doses. 
In both the streptomycin concentration was 
evaluated by the plate cup method of Stebbins 
and Robinson. In 20 persons a single dose of 
600,000 units was given intravenously. It 
was found that the blood level decreased at 
a more or less uniform rate, but is better 
maintained than nith penicillin, a detectable 
amount usually being present for six hours. 
Given subcutaneously in one per cent procain, 
the maximum blood level is not readied for 
two to three hours and is never as high as 
folloning intravenous injection. In IS p.a- 
tients suffering from a variety of dise.ases, 
3,000,000 units were given in 5 per cent 
glucose by continuous intravenous drip. 
Blood levels varied between 20 and 60 units 
per cubic centimeter of blood. The principle 
route of excretion is in the urine, GG per cent 
of the amount administered being recovered 
in the average case. Wlien administered 
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orally at the rate of 1,000,000 units per day, 
most of the drug was recovered in the feces, 
one patient having a fecal concentration of 
9,000 units per gram of feces. Only occasion- 
allj’^ was an}*^ streptomycin found in the blood. 
Since little transfer of streptomycin occurs 
between the blood and the lumen of the 
gastro-intestinal tract in either direction, it 
would seem wise to treat infections involving 
both the blood stream and the gastro-intestinal 
tract by both the oral and parenteral routes. 
Wljen administered intravenously, subcutane- 
ously or intrarauscularl}', streptomycin is 
nvcreted largel}’- in the urine, onlj' 2 per cent 
of the drug being found in the feces. Samples 
taken three hours after injection of 600,000 
units averaged 350 units per cubic centimeter 
of urine. Apparentl}' some is retained or 
destroj'ed in the bodj'. Streptomycin appears 
in most body fluids following parenteral 
injection. Often in peritoneal fluid strepto- 
mycin levels were as lugh or liigher than the 
blood levels at the corresponding time. It is 
slower to appear in pleural fluid, but was 
present in moderately liigh concentrations. 
It is present also in bile, ocular fluids, amniotic 
fluid and fetal blood in lower concentrations. 
Small amounts appeared in the spinal fluid 
of healthy persons, but in a single case of 
Hemophilus influenzae meningitis the fluid 
contained 25 units per cubic centimeter. 
Immediate toxemic effects such as headache, 
flushes, transient urticaria and fever are 
not alarming and can be avoided to a great 
ex-tent by sieving the rate of administration. 
No late toxemic effects have been observed. — 
Studies on Streptomycin in Man: 1. Absorption, 
Distribution, Excretion and Toxicity, H. A. 
Ziniel, H. E. Flippin, A. C. Nichols, M. M. 
Wiley & J. E. Rhoads, Am. J. M. Sc., Oc- 
tober, 19^, 210: Jj21 . — ((?. E. Mitchell) 

Pharmacolo^ of Streptomycin.— Several 
reports have appeared which indicate that 
streptomycin may prove of value in the 
treatment of infections caused by certain 
gram-negathe, gram positive and acid-fast 
bacteria. Studies were therefore begun to 
e-x-plore the possible methods of administra- 


tion of streptomycin and to determine its 
pharmacological properties. Numerous meth- 
ods of administering the drug were used. 
Continuous intravenous drip appears to be 
the most satisfactorj'^ method of maintaining 
constant blood concentration. As much as 
4,000,000 units may be given in this manner 
per day. Intermittent intravenous admin- 
istration offers no advantage over the intra- 
muscular or subcutaneous routes. The blood 
concentration after injection is high at first, 
but falls off more rapidh’- than when other 
intermittent methods are employed. Under 
most circumstances intramuscular injection 
is the method of choice. One hundred thou- 
sand units may be administered in one cubic 
centimeter of saline every three houra and 
reasonable concentrations maintained in the 
blood. Continuous intramuscular injection 
may also be employed, the drug being given 
at the rate of eight to ten drops per minute. 
The subcutaneous route may also be employed 
and is probably the most comfortable. 
Fairly high concentrations can be maintained 
in the blood of patients receding one hundred 
thousand units everj’- three hours. Tliis 
method has the advantage of not requiring 
highly trained personnel. Streptomycin has 
also been administered intrathecally without 
serious untoward reaction, and antibacterial 
amounts can be found in the spinal fluid for 
at least twentj^-four hours afterward. Mien 
used in a nebulizer, 50,000 units per day have 
been given without interruption for a period 
of four weeks, during which time no strep- 
tomycin could be found in the blood and 
very little in the urine. A few patients were 
given streptomj^cin orally wliich resulted in a 
marked reduction in the number of E. coli and 
other organisms of the feces. It could not be 
demonstrated in the blood when as much as 
500,000 units were given per day, and only 
small quantities were found in the urine 
indicating non-absorption of streptomj^cin by 
the bowels. No detectable amounts of 
streptomycin were found in the cerebrospinal 
fluid of patients recemng 200,000 units in a 
single dose. However, after large doses were 
given subcutaneously or intravenously in the 
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presence of meningitis, concentrations in the 
cerebrospinal fluid approximated one-fifth 
of that of the blood serum. When adminis- 
tered prior to delivery, it was found to pass 
the placental barrier and enter the fetal 
circulation. The concentration in the umbili- 
cal cord varied somewhat depending upon 
the dose and the time interval. It is also 
found to be present in bile and, for the short 
intervals employed, it had no eSect upon the 
liver function. From one-half to three- 
quarters of the total amount administered 
is excreted during the first twenty-four hours. 
Some venous irritation at the site of injection 
has occurred, but actual thrombosis is rare. 
Even accidental leakage into subcutaneous 
tissues produces no significant discomfort. 
Wlien given subcutaneously or intramuscu- 
larly, pain may occur at the site of injection, 
but is usually of short duration. Reactions 
do not interfere with the administration of 
the agent, but the size of the injection should 
be kept as small as possible. Chills and 
fever may occur. At times general flushing, 
not unlike a histamine reaction, has been 
observed when relatively impure streptomycin 
was given. Dermatitis and urticaria have 
abo followed use of the agent. Several 
patients complained of severe pain in the 
joints and muscles. A few with some of 
the previously mentioned reactions com- 
pbined of nausea and sometimes vomited. 
As much as 150 million units has been ad- 
nunbtered over a period of forty-two days 
without evidence of interference with renal 
function. However, adminbtration b fol- 
lowed at times by evidence of renal irritation. 
Albuminuria and microscopic hematuria have 
developed. There is no indication of a 
permanent interference of renal function 
following cessation of the substance. Im- 
pairment of liver function or any undesirable 
eSect on the hemopoietic system have not 
been observed. — Streptomycin: Absorption, 
Dijfvsion, Excretion and Toxicity, F. R. 
Heilman, H. C. Hinshaw, D. R. Nichols & 
IF. E. Hcrrell, Am. J. M. Sc., November, 1945, 
210: 676.~{G. F. Mitchell) 


Streptomycin Toxicity. — ^A sensation of 
dizziness, lightheadedness or giddiness of 
varying intensity b described by 23 patients 
receiving streptomycin therapy for tuber- 
culosis. Dbturbed equilibrium when stand- 
ing in the Romberg position and inability to 
walk a straight chalk line were abo seen in 
most of these patients in wdiom uniform 
bilateral decrease in labyrintliine function was 
demonstrated by caloric stimulation and 
turning tests. In 5 of the 23 patients some 
loss of hearing succeeded the labyrinthine 
dbturbances, usually preceeded by a low 
pitched, constant, roaring tinnitus. Char- 
acteristic low tone nen'e deafness was revealed 
by hearing tests. All of these 5 patients had 
tuberculous memngitb; postmortem examina- 
tions on 2 patients showed that the eighth 
nerves or then nuclei were involved in the 
tuberculous process. Hearing did improve, 
however, when the drug was stopped in 
several cases. Typically, the labyrinthine 
disturbances were noted after four to eight 
weeks of therap 3 % with some degree of com- 
pensation by other senses gradually taking 
place two to four months after treatment was 
discontinued. Once the dizziness has been 
brought about there is little tendency for 
labyrinthine function to return to normal, 
even when treatment b suspended promptly. 
The disease must be of sufficient severity 
to justify subjection of the patient to an 
uncomfortable state of imbalance while 
compensation is taking place. The drug 
must be stopped or markedly reduced in 
dosage at the onset of low pitched constant 
tinnitus if permanent hearing loss b to be 
avoided. The toxic process probably involves 
the mechanbm of the peripheral portion of 
the eighth nerve; the picture is clouded by 
gradual development of bilateral loss of 
hbyrinthine function. This could axplain 
the absence of nystagmus in most cases and 
the lack of true vertigo. — Toxic Reaction of 
Streptomycin on the Eighth Nerve Apparatus, 
H. A. Brown & H. C. Hinshaw, Proc. 
Staff Meet., Mayo Clin., September 4, 1945, 
21: S47. — (P. Q. Edwards) 
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Breath Sounds— Differences in pitch 
between inspiration and SKpiration are related 
to the damping effect of the gradually filling 
and rapidly emptying peripheral alveoli; 
dilatation and collapse of the alveoli per se 
play no part in the production of the sound, 
which results from the vibration of the bron- 
chial tree and the transmission of sound 
through the aerated lung. In tubular breath- 
ing, however, an apt analogy is drawn to 
vibrating strings, insofar as the alveoli play 
no part in the production or damping of 
sounds made wholly by vibrations of a 
fairly rigid tracheo-bronchial system. High 
frequency vibration accounts for the pause 
between inspiration and expiration over 
consolidated lung areas. Tracheal breathing 
is heard directly through the thin anterior 
neck which does not modify the sounds pro- 
duced by direct tracheal vibrations. — Pul- 
onary Mechanism for Breath Sounds, C. 
ftumau, Quart. Bull. Sea View Hosp., 
pril, 1946, 8: 114— (P. Q- Edwards) 

Demonstration of Tubercle Bacilli in 
Sputum. — ^The purpose of this study was to 
compare the efficienc 5 ’’ of the sodium hy- 
droxide digestion method, in which potassium 
alum is used as an aid in concentrating tubercle 
bacilli in sputum, with the efficiency of the 
clorox method and direct smear. Identical 
specimens of sputum were studied by each of 
the three methods. The results show that 
the clorox method gave more efficient results 
than did the sodium hydroxide-alum method 
and that both the clorox and the sodium 
hydroxide-alum method surpass the direct 
smear for finding acid-fast organisms in 
sputum. Because of the more complete 
digestion by the clorox method, the 
centrifuged sediment from positive specimens 
usually contained more organisms per given 
amount of sediment than did those obteined 
with the sodhim h3'droxide-alum method. 
ITlien the clorox method is used, the small 
cotton swab should bo moistened in clear 
blood scrum before transferring the sediment 
from the tube to the slide.— Drfcc/mn of 
Ttibcrclc Bacilli fn Spitium: Application of 


the NaOH-Alum Method, the Clorox Method, 
and the Direct Smear, G. M. Cameron & R. 
Castles, J. Lab. tfe Clin. Med., March, 1946, 
31: S6L—{F. G. Petrik) 

Acid-fast Organisms in Gastric Contents. — 
This investigation was undertaken to deter- 
mine the incidence of acid-fast organisms in 
the gastric juice. Specimens were obtained 
from clinic patients subjected to fractional 
test meals; none of them were known or 
suspected to be suffering from tuberculosis. 
Each specimen was concentrated and smears 
subjected to routine acid-fast stains. The 
specimens were also cultured on Loewenstein’s 
medium and injected into ‘guinea pigs. Of 
171 specimens examined, 7 showed acid-fast 
bacilli. None of the 7 showed more than two 
or three such organisms per sUde in a pro- 
longed search. They were mostly of a short 
and stout shape, unlike true tubercle bacilli. 
On culture 3 of the 7 specimens gave a growth 
of saprophytic acid-fast orgaiiisms which 
grew equally well at room temperature and 
failed to produce tuberculous lesions in a 
guinea pig. All 7 specimens on guinea pig 
inoculation had failed to produce any lesions 
when the animals were killed seven weeks 
later. Control investigations carried out 
on 3 open tuberculosis cases showed typical 
tubercle bacilli present in large or moderate 
numbers in the resting gastric juice. — Acid- 
fast Organisms in Gastric Resting Juice, 
J. Yates, Brit. M. J., October 20, 1945, 2: 
5S0.~{D. H. Cohen) 

Tubercle Bacilli in Gastric Contents. — 
When specimens of gastric lavage are kept 
standing without neutralization for one or 
two days before cultures and guinea pig 
inoculations are made, the tubercle bacilli 
are damaged to the axtent that only about 
one third as many of the specimens are 
found positive as in the same specimens 
worked-up immediately after they are 
secured. The damaging factor in gastric 
juice has not been identified.— Jsolafton of 
Mycobacterium Tuberculosis from Gastric Con- 
tents Neutralized after Varijing Periods, 
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Marian G. Spridi & J. TT. Toicey, Pub 
Health Pep., May S, IQJ^G, 61: G/fS. — (M 
Pinner) 

Toxic Granulations in Tuberculosis. — ^This 
is a preliminary report on the diagnostic and 
prognostic value of the “granulotoxic quo- 
tient” in pulmonary tuberculosis. The 
nuclear changes following different stimuli 
are well known. Protoplasmatic changes occur 
also as a reaction to infection and consist in 
formation of vacuoles and granulations dif- 
ferent from normal. These latter appear as 
large granulations, stained dark red with the 
May-Griinwald-Giemsa method. In general 
the leucocytes containing these granulations 
are enlarged. The authors distinguish two 
types of neutrophils: those with normal gran- 
ulations and those mth pathological granula- 

tions. 

normal neutrophils 

X 100 is normally 3 or less. The granulotoxic 
quotient was studied on a series of cases of 
pulmonary tuberculosis in different stages of 
evolution and also in connection vith different 
methods of treatment. Parallel to the study 
of the granulotoxic quotient, the sedimenta- 
tion of the red blood cells, as well as the nuclear 
index of the neutrophils were studied; these 
studies showed that toxic granulations were 
more abundant in progressive cases or in the 
presence of complications, while they tended 
to diminish with favorable development of 
the lesions or of the complications. The 
granulotoxic quotient seems to be more re- 
liable in prognosis than Ameth’s formula or 
the nuclear index of Bonsdorf . — Significacion 
dinica de las gramilaciones taxicas de los neu- 
trofilos en tuiercidosis pidmonar, J. S. Azpar- 
ren & F, P. Juarrero, Rev. espafi de tuberc., 
March, 1948, IS: 171. — (L. Molnar) 

Heparin and Blood Sedimentation. — Wide 
variance of opinion and of results have been 
reported in regard to the efficiency of the 
blood sedimentation rate by the use of heparin 
as the anticoagulant. In general, it may be 
said that when the optimum concentration of 
heparin is used the resultant sedimentation 


Kite is then comparable to the standard West- 
ergren method. However, as the concentra- 
tion of heparin is increased hemolj^sis of the 
erythrocytes m.ay occur and the speed of 
reaction is thus altered. The use of a heparin 
solution of one p.art per thousand parts was 
found best . — Heparin and the Blood Sedimen- 
tation Reaction, G. Nielsen, Acta med. Scan- 
dinav., June SO, 1942, III: 66. — {E. R. Loftus) 

Miliary Tuberculosis. — ^Three cases of acute 
miliaty tuberculosis are presented. They had 
the clinical appearance of a “tjqjhoid state” 
and 2 of them had no roentgenological em- 
dence of miUaiy dissemination in the lungs. 
However, they had not the slow pulse of ty- 
phoid fever, nor leukopenia. The total white 
count varied from 5,000 to 11,500 in one pa- 
tient, from 3,000 to 10,000 in the second and 
from 5,600 to 14,200 in the third. The tliird 
patient had pathognomonic roentgenological 
findings and, therefore, presented no diagnos- 
tic problem in contrast to the other 2 patients. 
Diagnosis was made more difficult in the 
second case by negative tuberculin tests (first 
and second dose of PPD) and a mildly positive 
Widal test, whose titre, however, did not in- 
crease during the illness. Necropsy showed 
in all 3 cases, acute caseating tubercles with 
many tubercle bacilli . — Acute Disseminated 
Miliary Tuberculosis, E. N. Packard, M. 
Clin. North America, March, 1946, 30: 26S . — 
(iff. Pinner) 

Miliary Tuberculosis. — review was made 
of 4,600 autopsies performed at Boston City 
Hospital during a five-year period. Cases 
from the Sanatorium Dirdsion and of children 
below the age of 12 were not included. Some 
form of tuberculosis was found in 310 cases 
(1.55 per cent). Among these, there were 63 
cases of acute miliary tuberculosis, an inci- 
dence of 20.0 per cent. The peak incidence of 
miliary tuberculosis among adults occurred in 
the third decade, while in the nonmiliary forms 
it was in the seventh decade. The diagnosis of 
acute miliary tuberculosis was made antemor- 
tem in 16 of the cases (25 per cent). In most 
cases, the diagnosis was based on X-ray find- 
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ings, but in several it was made by evaluation 
of tbe clinical findings. A history of exposure 
to tuberculosis was obtained in 16 per cent and 
a history of previously active tuberculosis in 
26 per cent. Anorexia, weight loss, cough, 
night sweats, dyspnea, chest pain and hemop- 
tysis occurred in 90, 85, 82, 79, 64, 49 and 15 
per cent, respectively. None of these symp- 
toms are distinctive of acute miliary, as con- 
trasted with fibrocaseous pulmonary tubercu- 
losis. Tuberculous meningitis occurred in 7 
cases. Physical findings were rarely of much 
diagnostic assistance. The temperature 
curves showed no consistently definite form; 
many were very irregular. Rapid pulse 
rates, often out of proportion to the tempera- 
ture, generally were found. Rates of 120 to 
160 per minute were common. While increase 
in the respiratory rate was noted frequently, 
it was not possible to attach clinical signifi- 
cance to this finding in a given case. The 
patients were in poor general condition. 
Miliary tubercles were seen in the ocular fundi 
in one case. Pulmonary findings consistent 
with the diagnosis of chronic pulmonary tuber- 
culosis were found in 36 cases. The spleen 
was reported as palpable in 12 per cent of 
cases. Pleural effusions were found at 
autopsy in 19 cases, but were detected clini- 
ally in only 5. Pericardial effusions were 
found at autopsy in 9 cases; in 5 of these the 
amounts were small. Four cases showed 
intrapeiitoneal fluid at autopsy. The hospital 
course ranged from twelve hours to 225 days. 
The average length of stay was two to four 
weeks. Eighty-three per cent of the patients 
died two months or less after the onset of acute 
symptoms. Total leucocyte counts ranged 
from 1,600 to 20,700. There was a leucopenia 
in 24 cases, leucocytosis in 14 and a normal 
count in 16. Increased percentages of neu- 
tropliils were found in 89 per cent; immature 
forms were quite frequent. This was as true 
in cases where leucopenia was present as in the 
others. Miliary tubercles were found in the 
bone marrow at autopsy in 33 of 37 cases. 
Moderate normochromic anemia -was found 
In 2 cases there was thrombocy- 
topenia in addition to leucopenia. The 


following requirements were set up for the 
pathological diagnosis of acute mihary tuber- 
culosis; that the tubercles be acute, provoldng 
little or no fibrous tissue reaction; that the 
disease be generalized sufficiently to involve 
the liver, spleen and at least one additional 
tissue; and that the tubercles conform, with 
regard to size, to the miliary description. 
Chronic tuberculous foci were found in 95 per 
cent. The most numerous organs involved 
were the lungs, lymph nodes, intestines and 
genito-urinary tract. The lungs were involved 
in 71 per cent. The organs most frequently 
involved by miliary lesions were the spleen, 
liver, bone marrow, lungs, kidneys and ad- 
renals in the order named. — Acute Generalized 
Miliary Tulerculosis in Adults, C. B. Chap- 
man & C. M. Wharton, New England J. 
Med., August 23, 1946, 23S: 239.— {A. G. 
Cohen) 

Tuberculous Meningitis. — This is a report 
of 3 cases of tuberculous meningitis in young 
adults, observed at Tilton General Hospital. 
The first patient, a 27-year old Negro, had 
disseminated tuberculosis and meningitis with 
a lymphocytic, leitkemoid blood picture (majd- 
mum: 80,000 white cells with 99 per cent 
lymphocytes) in the beginning of his disease, 
but the total white count dropped to 3,650 
with 46 per cent lymphocytes one month 
before death. The second patient, a 24-year 
old Negro, had tuberculous meningitis whose 
initial symptoms suggested a postpneumonic 
pleural effusion and whose neurological symp- 
toms posed the differential diagnosis of Jack- 
sonian epilepsy. The third patient, a 38-year 
old wliite man, had genito-urinary tuberculosis 
with eventual dissemination to the meninges. 
It is believed that the meningeal involvement 
in these 3 cases occurred by hematogenous 
seeding; an older tuberculous focus could not 
be found in the hrains.— Tuberculous Menin- 
gitis with Unusual Features in Young Adults, 
H. L. Katz & H. A. Abel, M. Clin. North 
America, March, 1946, 30: 271.— (M. Pinner) 

Tuberculosis from a Cat. — Although several 
cases have been reported in which tuberculosis 
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was apparently transmitted from man to cats, 
this is the first case where a human was un- 
doubtedly infected by a diseased cat. The 
case lustory of a 3-year old boy is given. The 
patient was bitten on the riglit forearm hy a 
cat which was found dead two days later. 
The pinpoint cutaneous wounds seemed to 
heal temporarily, although witliin a month 
they had become infiltrated and enlarged with 
rapid development of a.-dlLaiy adenitis and 
fever. The tuberculin test was positive (3 
mg. of tuberculin). The chest film showed 
both lung fields to be filled vith small dense 
patches; the patient was acutelj’’ ill. Death 
from tuberculous meningitis occurred three 
and one half months after the cat bite. An 
autopsy revealed an ulcerative tuberculosis of 
the skin of the forearm, caseous adenitis of 
the right coronoid fossa, right a.’dlla, mediasti- 
num right hilum and superior portion of the 
abdomen, miliary lesions throughout the lungs, 
spleen, liver and kidneys and tuberculous 
meningitis. Guinea pig inoculations and cul- 
tures were positive for tubercle bacilli of the 
bovine type . — The Tra7mnissu)n of Tuber- 
culosis from Cats to Human Beings: Report 
of a Case, J. Lewie-Jonsson, Acta tuherc. 
Scandinav., 20: IDS. — (P. Q. Edwards} 

Tuberculous Hheumatism. — ^This condi- 
tion, although rare, has been reported from 
time to time. It may be diagnosed if rheu- 
matic phenomena precede by a short inten^al, 
or accompany, an active tuberculous infection. 
According to Poneet and Leriche, three clinical 
types may be recognised; (i) artliralgia; (2) 
acute rheumatism, often with pericarditis; and 
(5) chronic rheumatism. Tuberculous rheu- 
matism is usually milder than the joint mani- 
festations of rheumatic fever. The pain and 
swelling are less, the temperature usually not 
liigh and the response to salicylates is often 
lacking. Except in the chronic type, the 
joint manifestations subside quickly. The 
author reports 6 cases in which the time rela- 
tionsliip and the further development justifies 
a diagnosis of tuberculous rheumatism. All 
6 children developed frank tuberculosis, and 
2 children died of this disease. No attempt 


was made in tliis series to recover tubercle 
bacilli from the affected joints, and the author 
doubts that this could be accomplished. He 
regards tuberculous rheumatism as an expres- 
sion of altered immune mecham’sms in a sus- 
ceptible host in the sense that Coburn has 
expressed Hraself on rheumatic fever. — Tuber- 
culous Rheumalisin, TF. Sheldon, Lancet, 
January 26, 1940, 2SQ: 119. — (i7. Marcus) 

Pleural Effusions. — So-called idiopathic 
effusions are considered to be tuberculous 
unless proven otherwise. The theoretically 
possible mechanism of their pathogenesis are 
discussed. A group of 59 patients with ef- 
fusions were thoroughly studied. Their clini- 
cal course and roentgenological appearance 
are described. Pertinent data, not generally 
known, are presented along with the usual 
findings. Wiiite blood counts and differential 
counts were within normal limits in all phases 
of the dise.a5e, but slight leucocytosis occurred 
in some cases in the early phase. In a high 
percentage of patients, the sedimentation rate 
was significantly increased. All but one pa- 
tient reacted to tuberculin. Throat cultures, 
made in 36 patients, yielded S. viridans and S. 
hemolyticus but these bacteriological findings 
showed no correlation with tW clinical course. 
The titre of cold agglutinins was not increased 
in 23 patients so examined. No persistent 
elevation of the antistreptolysin titre was 
found in 23 patients. The specific gra^dtj’’ of 
the effusion was always above 1.015; protein 
varied between 3.5 and 6 mg. per cent, and the 
albumin-globulin ratios were similar to those 
in the plasma. Cell counts of pleural fluids 
varied from 100 to 3,000; IjTupliocytes usually 
predominated. No secondary infection was 
found in any specimen. Tubercle bacilli were 
demonstrated by culture and guinea pig inocu- 
lation in 5 out of 21 patients. In sputa and 
gastric contents, tubercle bacilli were found m 
5 patients Fluid was withdrawn only for 
laboratory studies or if indicated by pressure 
S3anptoms or if it did not resorb within eight 
weeks of onset. However, it is thought pref- 
erable to evacuate all fluid following the acute 
initial phase in order to prevent pleural 
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tMckening with its impairment of respiratory 
function. It is aiso advised to induce a smail 
pneumothorax in the hope of preventing pleu- 
ral obliteration.— Tuherculous Plenrol Effu- 
sions, D. J. Feldman & H. P- Lciois, M, Clin. 
North America, March, 19^6, 30; 245. (M. 
Pinner) 

Prognosis in Pleural Effusions. — ^Tubercu- 
lous pleurisy may be cured without apparent 
anatomical sequelae, but most often different 
degrees of permanent changes result after the 
clinical cure of the pleurisy. Pleural tliicken- 
ing, pleural adhesions, complete symphysis of 
the pleural cavity and sometimes extenrive 
fibrosis of the pleura and of the lung, fibro- 
thorax, represent conditions having a great 


Bilateral Pleural Effusions.— In the course 
of sk and a half years, during which time 2,012 
patients were admitted, there were 6 cases of 
bilateral tuberculous pleural effusion. Uve 
of the cases developed evidence of dis- 
seminated tuberculosis by X-ray. Generally, 
during the stage of resolution of the first effu- 
sion, an effuaon appeared on the opposite ade, 
followed later by the appearance of miliary 
tubercles. It is believed that the effusions 
are due to hematogenous invasion of the 
pleura. The prognosis is grave. In this 
series, 4 of the 5 patients developed a tubercu- 
lous lesion of the spine and died . — Bilateral 
Tuberculous Pleural Effusions, H. P. Fer- 
nandes, Tuber de, Septejnber-Ocfober, 19//4, 25: 
82. — (A. G. Cohen) 


potential importance on the future of the pa- 
tient. There is sufficient evidence to contra- 
dict the current belief that pneumothorax 
leads necessarily to pleural s 3 'mphysis. Pneu- 
mothorax could be re-initiated after having 
reexpanded the lung, even if the course of the 
treatment had been complicated by pleurisy. 
It is also certain that pneumothorax can be 
obtained occasionally in patients who had 
previously had an exudative pleurisJ^ Other 
observations referring to the enlargement of 
the pneumothorax pocket after a traumatic 
perforation of the lung, or as a consequence of 
the development of abundant pleural fluid, 
speak in favor of the possibility that certain 
tjTpes of adhesions can be broken. The ana- 
tomical sequelae of pleurisy cannot be con- 
sidered as true scars: they have to be regarded 
rather as residual tuberculous lesions with the 
ever present possibilit 3 ’- of a reactivation due 
to tlie possible persistence of virulent tubercle 
bacilli and of tuberculous granulations. 
Pulmonary involvement may also follow 
persistent tuberculous foci in residual pleural 
lesions. Tuberculous changes in the fascial 
la 3 ^er, surrounding the parietal pleura, may 
also represent potential foci for further 
evolution and spread.— Dei pronostico a largo 
plazo cn la plcuriih tuberculosa, E. G. Juarez 
& D. Oraindi, Rev. espan. dc hibcrc., Mag, 1946 
lS:SSl.~iL.Molnar) 


Radiology of Pleural Effusions. — The 
typical roentgenogram in cases of pleural effu- 
sion is quite familiar. According to Kaufnitz 
such pleural effusions may be divided into 
three regions, the lowest and most radiopaque 
consisting almost entirety of fluid, the middle 
or translucent area due to a moderate amount 
of fluid slightly compressing the lung, and the 
uppermost representing a film of flmd that is 
too thin to be seen in the X-ray film. Accord- 
ing to Ganter, effusions of less than 400 cc. 
cannot be demonstrated by physical examina- 
tion or ordinary chest X-ray films. Bigler 
has shown that all pleural transudates and 
most pleural axudates shift witli change in 
position of the patient. Therefore, by placing 
the patient in a variet 3 ’^ of positions one can 
detect small effusions and differentiate 
thickened pleura from fluid. Thus, when a 
patient is supine, the characteristic appearance 
of fluid is no longer present and the involved 
hemithorax becomes cloudy, but with the pa- 
tient in the lateral decubitus position a hazy 
shadow occupying the costophrenic angle may 
be seen. The Trendelenburg position is also 
of value, the fluid shifting to the upper part of 
the hemithorax, Wlien there is no change in 
the position of the fluid, it is usualty a purulent 
exudate or a nonpurulent exmdate of long 
standing allowing the formation of adhesions 
and partial encapsulation. The concavity of 
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the upper mar^n of the pleural fluid is due to 
a combination of forces which include hydro- 
static pressure, the relative rigidity and fixa- 
tion of the hilar region, the normal subatmos- 
pheric intrapleural pressure which is main- 
tained by the elastic retractilitj'- of the lung, 
the cohesive force existing between the pleural 
surfaces with resultant capillarity and the 
character of the fluid. The authors are con- 
cerned here vith free fluid in the absence of 
pneumothorax in wliich the appearance is 
atypical. Even in the absence of air the 
upper surface of a pleuial effusion maj"^ be flat 
or even convex. This is often seen in exu- 
dates with a liigh specific graxdty and protein 
content. When the fluid surface is convex, 
simulating elevation of the diaphragm or sub- 
diaphragmatic abscess, X-ray diagnosis may 
be difficult. In the authors’ experience the 
most common at 3 'pical pleural effusion is that 
in which fluid accumulates in the paramedias- 
tinal pleural space. This maj’’ assume a 
variety of appearances. An anterior para- 
mediastinal effusion is seen as an opacity hav- 
ing a well defined margin parallel with the 
right or left cardiac border, and this tj^pe of 
effusion is often surprising^ large in volume 
and is often described as ribbon-shaped. 
Posterior paramediastinal effusions present 
ribbon-shaped shadows running jjarallel to 
the right or left borders of the vertebral 
column or triangular opacities with the base 
resting upon the diapliragm and the apex 
directed toward the liiium. Phj’sical signs 
maj’’ be absent, but when the effusion extends 
to the chest wall, the signs of pleural effusion 
arc present lateral to the vertebral column. 
In most cases the heart and adjacent para- 
mediastinal fluid are of different densities, but 
at times thej* are almost identical^ opaque, 
and it may be difficult to determine where the 
lateral border of the heart ends and the effu- 
sion begins. Oblique and lateral \’iews, com- 
bined with fluoroscopic e.xamination, will dis- 
close the nature of the process. All of the cases 
of mediastinal effusions in the authors’ series 
were of tuberculous origin. Clinical recogni- 
tion of fluid in the interlobar spaces is difficult. 
A thorough knowledge of the anatomical loca- 


tion and the roentgenological appearance of 
the interlobar fissures is important in the 
evaluation of this type of effusion. At times 
the presence of the effusion in the interlobar 
fissures can be seen onty when the patient is 
placed in certain positions. The short inter- 
lobar fissure is more commonty the site of 
interlobar effusions than the long fissures. 
TSflieu onty a small amount of fluid is present in 
the pleural ca'sdty, it does not rise as liigh as 
the short fissure with the patient erect, but 
when the horizontal position is assumed, the 
fluid reaches a higher point and may be drarni 
into one of the interlobar fissures b}’- the force 
of the capillarity e.xisting there. Tliis is even 
more likety in the lateral decubitus position. 
When the effusion is large enough, the fluid 
reaches and entera the interlobar fissure even 
when the patient is upright. The X-raj' 
appearance of the interlobar portion of the 
effusion is determined b 3 ’’ the course of the 
interlobar fissure and the size of the effusion, 
small ones being narrow and band shaped 
while large ones are ovoid. Tliis t 3 'pe of inter- 
lobar effusion is more common in effusions 
of tuberculous or pneumonic origin, but may 
beseenoccasionalty in cases of congestive heart 
failure. ]\Ian 3 ' reasons are offered for the un- 
usual appearance of at 3 T)ichi pleural effusions, 
but any factor altering the factors accompan 3 '- 
ing the ordinar 3 ’- effusion will affect the con- 
tour of the fluid, though it must be admitted 
that in some cases there is no satisfactor 3 ' e.x- 
planation. — Ummial Pleural Effusions, S. 
Katz & H. R. Reed, Radiology, Avgust, 1945, 
45: 147.— {G. F. MilclicU) 

Treatment of Tuberculous Empyema. 
Since promanide was found to be useful in the 
treatment of tuberculous abcesses, it was de- 
cided to tr 3 ' it in tuberculous emp 3 ’ema. A 
preparation was obtained which, when diluted 
1 to 7 in sterile water, gave a 5 per cent solu- 
tion of promanide in 1 .T,000 phemeride. The 
latter compound is an organic detergent or 
wetting agent. Four cases were treated; 2 of 
these had mixed infections. After each as- 
piration of pus, S cc. of the solution were in- 
jected. This was done every one to three 
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weeks. In all cases, there was progressive 
thinning of the pus which eventually became 
clear and serous. In all cases the lung re- 
expanded with resulting obliteration of the 
pleural space. It is believed that the unto- 
ward reactions noted in previously reported 
cases were due to too large amounts of pro- 
maradQ.— 'Treatment of Txiberculovs Empijema 
ly Aspiration followed hy Instillation of Pro- 
rnanide with Phemeridc, T. F. Jarman &G.J. 
Morris, Ttibercle, May-Jvnc, 19^5, 26: 85 . — 
(A. G. Cohen) 

Tuberculosis of Serous Membranes. — ^The 
influence of living conditions on the forms 
and course of tuberculosis was studied on the 
basis of 456 cases of tuberculosis of the serous 
membranes. These patients belonged to two 
very different categories; 441 were repatriated 
prisoners, and 15 came from a very privileged 
and homogeneous coUectixuty of the Paris 
zone, among whom physical and mental 
strain had not essentially increased during 
the war and whose food rations had remained 
very superior to those of the general popula- 
tion. This group consisted of healtliy males 
between the ages of 19 and 40. The 441 
cases of repatriated prisoners could be divided 
as follows: 320 cases of simple sero-fibrinous 
pleurisy, 21 cases of peritonitis, 100 cases of 
polyserositis with a combination of pleural, 
peritoneal, and pericardial involvement. Ten 
cases were followed by meningitis. After 
analj’sis of these cases the foUouing conclu- 
sions are drawn: (f) There is a liigh incidence 
of tuberculosis of the serous membranes in 
the adult at the present time. {2) High 
incidence of pleurisies with protracted course 
(lasting longer than three months) . (S) High 
incidence of cases with polj>serositis, with an 
unusually Irigh number of peritonitis, peri- 
carditis and meningitis in the adult. 
(4) High incidence of relapses (33 per cent), 
often after a prolonged interval of apparent 
good health (three months to one year). 
Repeated relapses were obsen^ed in 30 cases. 
In contradistinction to these findings among 
the repatriated prisoners of war, the cases of 
the second group showed no peritoneal. 


pericardial or meningeal involvement, the 
only serous membrane involved being the 
pleura. The incidence of relapses was only 
12 per cent as compared to 33 per cent in the 
first group. The average duration of the 
pleurisies was less than three months. — 
Elude suT les formes actuclles de la iubercidose 
dcs sereiises chez Vadtdte: Influence des condi- 
tions de vie, Barkiy & Barrabe, Recueil des 
iravaux Inst. Nat. d’hyg., 1044, !•" ^14- — 
(y. Leites) 

Pleural Calcifications. — The past history, 
the etiologj' and diagnosis and the evolution 
of 3S cases of pleural calcifications were 
studied. In 12 cases there was trauma to 
the chest in the past history; exudative 
pleurisy was recorded in 11 cases; in 9 cases 
such pleuropulmonary illnesses were noted as 
tuberculosis, bronchitis, pleurisy and asthma. 
The ectension of the calcifications varied 
from 4 cm. to a complete involvement of the 
pleura. The most extensive pleural cal- 
cifications occur after injury to the chest. 
The age of the patients was most often from 
40 to 60, but there wrere some cases in other 
age groups. In more than one half of the 
patients the pleural calcifications represented 
unexpected findings on routine chest X-ray 
films. In other cases there were some signs 
and symptoms, pointing toward the pleura. 
In 2 cases stabbing pain and a history of 
trauma have led to the suspicion of pleural 
calcifications and wrere confirmed by X-ray 
examination . — Consideraciones que sugiere el 
estudio de SS cases de calcificaciones pleurales, 
0. F. Noguera & G. Gotta, Rev. Asoc. mid. 
argent., March, 1949, 60; 1SS.~{L. Molnar) 

Perforating Tuberculous Tracheobronchial 
Lymph Nodes.— The postmortem examination 
of a 3-year old boy is reported, who contracted 
tuberculous infection from his father at the 
appro.ximate age of one year. The clinical 
course was characterized by asthma-like 
attacks of paroxysmal cough, successively 
beco^g more severe, until tbe last attack 
terminated in death. There was a primary 
focus in the subpleural region of the right 
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upper lobe and paratraclieal adenopathy on 
the same side which later invaded the inter- 
tracheobronclual and the paratracheal groups 
of the opposite side. The asthma-like attacks 
were due to the compression of the tracheo- 
bronchial tree by the intertracheobroncHal 
lymph nodes. Eventuallj’- a perforation of 
the bronclual wall occured and at the suc- 
cessive paroxj’sms caseous material was 
aspirated in different portions of the lung 
causing areas of apneumatosis. Some of 
these underwent a process of carnification. 
In the terminal phase a wide perforation 
occurred in the trachea followed by a complete 
occlusion of both stem bronclu. The clinical 
sjauptomatology as well as the postmortem 
findings in this case cori-espond to the interpre- 
tation more nidely accepted nowada 3 ’s, that 
the pulmonarj' findings associated with 
tracheobronchial adenopath 3 ’- are represented 
b 3 ' areas of apneumatosis mther than b 3 ’’ 
“cpituberculous” infiltration. The descrip- 
tion of this case is preceded by an outline of 
the clinical and pathological pictures in the 
various phases of perforating tracheobron- 
chial adenopathy, renewing also the most 
recent literature concerning tliis problem. — 
La cmlucion perforalii'a Iraclicobronquial dc 
la ctdcnopalia cascosa primaria, J. J. 
ScandogUo, Hoja tisiol., December, ID!, 5, 
S: 431. — (L. Molnar) 

Tuberculous L 3 'niph Nodes, — Four cases of 
tuberculous ccndcal adenitis and one of 
tuberculosis of the sternum were treated b 3 ’ 
the administration of 50,000 units of calciferol 
twice daily. This resulted in marked 
improvement in 4 of the aases . — Tubcradoits 
Glands and Sinuses Trcalcd u'iih Calciferol, 
IJ. .1. Wallace, Lancet, July 30, 19!, 0, 2: 
SS.—(A. G. Cohen) 

Tuberculous Lymph Nodes, — Four forms 
are <iistingui?hc<l: (1) n 3 'pcrplastic form (with- 
out cw-ition). (3) Fibro-Fclcrotic form with 
marked development of fibrous tis.suc and 
sonvetirae.s calcification. Small ca.«cous foci 
arc present, but well encapsulated. (S) Ca- 
seous form: caseation occupies often the 


whole parench 3 ’ma of one node. In most 
of these cases there is liquefaction, perfora- 
tion and fistula formation. (4) Fibro-caseous 
form with marked fibrous periadenitis and 
caseous foci of var 3 ing degree. Three 
hundred eight 5 '- patients with tuberculous 
adenopathies were followed in the course of 
nine 5 ^ears. The fatalit 3 ^ was 3.7 per cent. 
The basis of treatment was s.anatorium c.are. 
The most effective methods of active ther3P3' 
were considered to be a combination of 
heliotherap 3 ’’, ultra\iolet radiation and tuber- 
culin. Treatment with tuberculin alone pro- 
duced a standstill of the process in oS.3 per 
cent, of cases, ultrariolet alone in 43.2 per 
cent, combined heliotherap 3 ' and ultm-\ioIet 
in 62 per cent. Heliotherapy was applied 
as a course of 30 to 40 sessions. The dumtion 
of each session was increased gradual^v from 
five to fift 3 ’- to skty' minutes. Heliotherap 3 ’ 
was considered as contraindicated: (1) during 
the initial period of development of a tuber- 
culous adenopath 3 ", and during periods of 
Avacerbation; (2) in the presence of an active 
primary' focus in the lung or an infiltrative 
process around the hilar nodes; (S) in c:vscs 
with marked enlargement of the hilar and 
paratracheal nodes on the X-ray' film, sug- 
gestive of caseation; (4) in cases with general 
lymphatic involvement, marked to.vemia, 
kidney involvement and amy'loid. According 
to the authors treatment with tuberculin is 
indicated in the hy'perplastic fornrs as well 
ns in the caseous and fibro-caseous forms of 
adenopathy. It is contraindirated in (1) 
universal involvement of the lymphatic 
system, (3) in the presence of active prini.ao’ 
lung lesions, (S) during an c.vncerbation of a 
tuberculous process anywiicro in the Iwtly. 
The applination of tuberculin treatment is 
useless in avtensive fibro.=is of the lynnph 
nodes. The dosage is dependent on the 
indiridual sensithity. Marked foc.al and 
general reactions are to be avoided. In 70 
c.a.cc 3 tuberculin w.as given through the 
intran.asal route, Iwginning with one drop 
of Koch’s Old Tuberculin (0.05 cc.). The 
course w.as terminatori in most cases with 15 
drops (O.S cc.). The course of treatment 
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was repeated after four to sb: weelcs. With 
tliis method the children tolerated large 
doses of tuberculin without inconvenience. 
The tuberculous process was arrested in 5S.3 
per cent of cases, improved in 2S.9 per cent 
and not influenced in 10 per cent; 2.8 per 
cent of the cases became worse with marked 
focal reactions, general donmlull course, 
fever and weight loss. Ex\idative pleurisy 
developed in one case . — Tvbcreuhiis Ujm-ph- 
adenopaihy, 1. N. Osipov & A. S. Soboteva, 
Probl. hiberk., 1945, 4: 6. — ( V. Leites) 

Tuberculous Cervical Lymph Nodes. — 
Excision of tuberculous Ijunph nodes of the 
neck has fallen into disrepute of late. In 
the author’s experience, however, there is 
still a definite indication for operative removal. 
He has performed this operation on 25 pa- 
tients, 24 of whom he was able to follow for 
from one to eight years. Twenty-one pa- 
tients have remained well. Three patients 
had recurrences, one on the contralateral 
side. Of these 3 patients, 2 were cured after 
another operation, and one after two more 
operations, including tonsillectomy. Patients 
must be carefully selected for operation. 
They must be free of active tuberculous foci 
elsewhere in the body, and the local process 
must be at a complete standstill. There 
must be evidence that no new groups of 
nodes are becoming involved, which means 
that the process must have been under 
observation for some time, or an adequate 
history of an unchanged condition for some 
time must be obtained. The patients must 
be vigorous and in good condition. The 
presence of fistulous tracts or abscess forma- 
tion is no contraindication. The operation 
is lengthy and difficult, inasmuch as the 
nodes are often adherent to the great vessels 
and nerves of the neck. No complications 
were observed, and in the majority of cases 
the wound healed by primary, intention. 
Only in 3 cases a small drainage tract re- 
mained, which closed after two weeks. 
The operation is advised when conservative 
treatment, especially sanatorium treatment, 
has failed. It seems advisable to coordinate 


the operation with sanatorium treatment, 
although this is not a necessity. The patho- 
genesis of the tuberculous adenitis is not 
always clear. The primary focus is pre- 
sumably in the oral, nasal or pharjmgcal 
cavity in the majority of cases, but this 
cannot often be demonstrated. Sometimes 
neck nodes become involved in an ascending 
fashion from trachcobronclriul nodes. These 
cases offer less favorable scope for operation, 
inasmuch as the source of the infection, the 
mediastinal nodes, must be left behind . — Die 
operalive Bchandlung luhcrknloscr HaMym- 
phome, E. Kaiser, Schweiz, med. Wchnschr., 
March 2, 1946, 76: IGo, — (H. Marcus) 

Tuberculosis of Nasal Septum. — ^Two cases 
of tuberculosis of the nasal septum were 
obserr'cd. The first observation concerned a 
3’oung male with cavitary disease. The 
second case was that of an elderly woman 
with healed Pott’s disease and residual 
pulmonary changes. Histological e.vamina- 
tion corroborated the diagnosis of tuberculosis 
in both cases. The different pathogenetic 
possibilities are discussed without reaching 
a definite conclusion in either case. Chronic 
pulmonary tuberculosis is frequently asso- 
ciated uith atrophic rliinitis rvhich constitutes 
a debilitated area susceptible to infections. 
Eadium therapy followed by electro-coagula- 
tion improved markedly the lesions observed 
in the first case, while tuberculin and gold 
treatment associated with radium and Finsen 
therapy completely cured the granuloma in 
the second case.— Tuberculosis del septum 
nasal, A. M. Calafat, Hispalis m6d. {Sevilla), 
November, 1945, 17: 5.—{L. Molnar) 

Promin against Tubercidous Laryngitis. — 
The cases treated suffered from all types and 
degrees of pulmonary tuberculosis. Only 
those with ulcerative or granulomatous 
laryn^tis were selected. A solution of 20 
per cent promin in 50 per cent glycerine was 
sprayed into the tliroat with the tongue held 
extended. Tw’o to four puffs were given 
every day. A preliminary routine of silence 
for two to four weeks was carried out. Alter- 
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natc cases vrere spra 3 "cd with warm 
chaulmoogra oil. In all, 28 patients were 
treated, of wliom 14 received promin, 12 
chaulmoogra oil and 2 prorain and tlic oil. 
There was no improvement in an}' aase unless 
the pulmonary condition improved. The 
earliest cures were aclrieved in four weeks 
with the oil and seven weeks with promin. 
The average cure came in three months v\dth 
each drug. The end results were, in general, 
disappointing but the lesions did appear 
cleaner. Of the promin cases, 7 out of 14 
showed marked improvement, 3 were not 
benefited and 2 grew worse. Of the chaul- 
moogra oil cases, 5 were cured, G not benefited 
and one grew worse. The possibilitj’’ that 
the enforced silence during the period of 
treatment may have been a factor in improve- 
ment must be considered. It was concluded 
that promin is not more efficacious than 
chaulmoogra oil, but that it is worth trjnng 
until something better is found. At present, 
the author is giving three treatments a day, 
with better results . — Treatment of Tuberculous 
Laryngitis with Promin (Promanidc), I. G. 
Robin, T'ubercle, November-December, 1945, 
26: 1S6. — (A. G. Cohen) 

Tuberculous Osteoarthritis. — ^Active osteo- 
articular tuberculosis in children with high 
sedimentation rate seemed in the past to 
represent a definite contraindication to 
surgery. Various surgical interventions were 
performed, however, in 18 cases of osteo- 
articular tuberculosis with sedimentation 
rates ranging from 30 to 110 mm. per hour, 
during the last five years. In none of these 
cases was an exacerbation of the lesions 
observed during a period of over ten months. 
Only one child died two years after the 
interrrantion as a consequence of amyloidosis 
following new localizations occurring one 
year postoperatively. The experience of 
tlris author shows that the onij' definite 
contraindication to surgery is the association 
of active pulmonary tuberculosis with the 
osteoarticular involvement . — Oporlunidad del 
iratamiento quirurgico de la tuberculosis osea 


cn cl niho, P. R. Grove, Rev. rnid. de Chile, 
April, 1940, 74; 290. — {L. Molnar) 

Renal Tuberculosis. — ^Because of gener- 
alized sensitization during the first invasion 
b}' tubercle bacilli, when bacilli are present 
in glomcndi of a sensitized kidney they are 
arrested b 3 ’' avudate and local inflammation 
and produce tuberculous changes long before 
their appearance in the urine. Renal tuber- 
culosis, then, is a separate pathological entitoq 
tuberculous bacilluria is alwa 3 ^ an indication 
of a caseous or ulcerative tuberculous lesion 
of the kidney. Five modes of infection are 
possible: {!) primary, through the anterior 
urethra; (2) ascending from the genital or- 
gans; (S) direct extension; (4) bmiphatic or 
(5) hematogenous. The last named is un- 
doubtedl 3 ' the most common source of spread, 
as e^^denced by the liigh percentage of 
bilateral renal disease as well as the largely 
cortical and cortico-medullaiy distribution of 
lesions within the kicine 3 ^ Healing of small 
nodular lesions and ulcere may take place 
spontaneously in a very small percentage of 
patients. Post-nephrectomy breakdonm of 
the remaining kidne 3 ’' is such a real hazard 
that careful evaluation, both medical and 
urological, of the patient’s tuberculous 
involvement must precede any surger 3 '. 
Prognosis should be guarded for eighteen 
months after removal of one kidney, as 
early breakdown of the contralateral organ 
is the rule in the majority of cases. — Patho- 
gmiesis and Prognosis of Renal Tuberculosis, 
A, Sparer, Quart. Bxdl. Sea View Hasp., 
April, 1946, 8: 120. — (P. Q. Edwards) 

Renal Tuberculosis. — In a scries of 240 
nephrectomies for tuberculosis, guinea pig 
inoculation was done in 65 cases with unne 
from the supposedly healtly kidney. In IS 
out of 65 cases, positive results were obtained. 
The author feels that the mere demonstration 
ob tubercle bacilli from the “healthy” kidney 
need not deter from the proposed neph- 
rectom 3 '', proAded function and contrast 
visualization are normal, and prowded that 
no pus and a minimal amount of albumen 
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are found in the urine. Of the IS cases wlio 
had positive tests from their “good” kidney, 
10 recovered completely following nephrec- 
tomy even to the extent that guinea pig 
inoculation from the remaining kidney became 
negative and preexisting bladder tuberculosis 
healed entirely. The remaining 8 cases 
fared less well. Tubercle bacilli may be 
carried into the pehds of the healthy kidney 
by ii^truments during cj'stoscopy, and thus 
give a positive animal test. Another possi- 
bility is that well circumscribed parenchjunal 
lesions occasionally involve a papilla and a 
small number of tubercle bacilli may be 
carried into the urine. Such lesions may 
heal spontaneously or continue to exist in 
an encapsulated well circumscribed non- 
progressive form. WTien tubercle bacilli are 
demonstrated from a kidney without micro- 
scopic urinary findings and without definite 
X-ray e\idence of renal tuberculosis, it is 
well to defer considerations of nephrectomy 
until it becomes clear that the hematogenous 
seeding has stopped. During the course of 
observation, a better decision can be made 
as to wMch kidney is more involved and in 
need of removal. On the other hand, if one 
kidney is grossly involved when the patient 
is first observed,' it is best to proceed to 
nephrectomy regardless of the bacteriological 
findings from the “healthy” kidney. — Die 
FeststeUnng der Gesimdheil der einen Niere bei 
der Nierentitberkuhse, F. Suter, Schweiz, 
med. Wdmschr., Febntanj 16, 1946, 76: 125 . — 
(J?. Marcus) 

Streptomycin in Urinary Tract Tuber- 
culosis. — ^Twelve patients with genito-urinary 
tuberculosis were treated with streptomycin. 
Eight of these patients had tuberculous 
cystitis mth tuberculosis in the solitarj'^ 
kidney, tlie other kidney ha\ang been removed 
previously because of tuberculosis. The re- 
maining 4 patients had bilateral renal tuber- 
culosis and tuberculous cystitis. Strepto- 
mycin was given intramuscularly, every three 
or four hours, in daily doses of at least one 
gram for a minimum of thirty-one days. 
Results of treatment are evaluated under 


several headings; (f) clinical symptoms, such 
as dj'suria, pain, frequency and nocturia, in 
which 6 patients noted marked improvement; 
(2) cystoscopic examination, which showed 
definite improvement in the appearance of 
the bladder in 4 cases; (S) the degree of 
pyniria, showing decrease in 8 patients; (4) 
staining urinary sediment for tubercle bacilli, 
a procedure of equivocal value because of 
technical difficulties; (S) culture and guinea 
pig inoculation for tubercle bacilli, 2 cases 
turned negative during treatment; and (6) 
pathological examination of 2 surgically 
excised kidneys and one autopsy specimen 
in w’hich reparative processes were noted in 
one of the 3 specimens. Streptomycin is 
not a substitute for surgical treatment where 
such is feasible in genito-urinary tuberculosis, 
although encouraging results are obtained in 
the few inoperative cases in which the drug 
has been used recently . — Streptomycin in the 
Treafment of Tuberculosis o/ (he Urinary 
Tract, E. Cook, L. Greene & H. Hinshaw, 
Proc. Staff Meet., Mayo Clin., July 24, 1946, 
21: 277.— (P. Q. Edwards) 

Tuberculosis of Mamma, — One case of 
tuberculosis of the mammary gland, associated 
with caseous axillary lymphadenopathy is 
described. The axillary lymphadenopathy 
constituted a polylobulated mass of broken 
down lymph nodes with central calcification 
and with relative integrity of the periphery. 
The mammary gland contained a small 
caseous nodule surrounded by tuberculous 
granulation tissue. The patient had had a 
long-standing pulmonary tuberculosis and 
the manunary lesion appeared after a delivery. 
The tuberculosis in the mammary gland was 
secondary to the axillary lymph node tuber- 
culosis, which, in its turn, , followed the 
pulmonary localization. Tuberculosis is 
rarely localized in the mammary gland. 
The infection of the mammary gln-nd may 
occur through the canalicular system, through 
the IjTnphatic system or it may be hemato- 
genous in origin. The canalicular infection 
would represent the only primary form of 
manunary tuberculosis, but it is uncertain 
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whether it cxish*:. The ascending IjTnphatic 
origin with a point of departure from the 
skin or from the nipple is also problematic. 
The lymphatic connections between the 
axilLarj' chain and the dniinagc fiy.slcm of 
the mammarj' gland constitute the ba.sis on 
which the author admits a retrograde l.vm- 
idiatic origin of the mammary tuberculosis 
from the axiliarj’ !3'tnp!i node tuberculosis. — 
Tvhcrailosis de la glandula viamaria, 1 . /. 
ScandrogUo, lloja tisioL, Scplcmhcr, 

S: S 20 . — (L. Molnar) 

Growih of Tubercle Bacilli in Liquid Media. 
— \'imlent tubercle bacilli arc able to j'icld 
an abundant growth in simple sjaitlietic 
media by sjmthcsizing their structural and 
metabolic constituents from a few nunoral 
salts and organic compounds. But it is 
often difficult to initiate the growth of small 
inocula on such media and, wJien grow-th 
develops, the bacilli multiply avtremeb’ 
slowlj'. As a result of this slow growth the 
cells present in these cultures vary greatly 
in age and therefore in ph3-siological state. 
Heterogeneity of the cell population is 
further increased b3'' the formation of pellicles 
or clumps, the cimronmental conditions 
prea’ailing in the centre of these masses 
differing greatly from those prcraihng at the 
periphery. It has been showai that a two- 
week old culture of human tubercle bacilli 
contains a very large proportion of dead 
cells and it is likely that man3’^ of these have 
undergone varying degrees of autob’sis. 
Investigations are in the course of being 
reported having to do with the factors which 
affect the initiation, rate and mode of growtli 
of tubercle bacilli. The present paper is 
limited to a consideration of the effect of 
certain substances on the initiation of gronih 
of small inocula and on the state of dispersion 
of the cultures developing in liquid media. 
A basal S3mtlretic liquid medium was em- 
ployed, of simple composition (modified 
Ivirclmer medium). To this the different 
test substances could be added and the 
effects on the grov'th noted, the unaltered 
medium sending as a control. This basic 


medium consisted of a.ep.araginc or lydrob'sate 
of c.ascin (the nitrogen source) plus sodium 
citrate and m.'ignerium .sulphate, all dissolved 
in a phosphate buffer. Chicfl3’ human and 
u'l'inn .strains were used in the axperinicnts, 
and for inoculation these were suspended in a 
0.2 per cent 3'cast autob’sate with or without 
a small amount of glucose. The addition of 
tlic 3'cast adds water-soluble \'itannns to 
the medium, which nuy or mn3' not add to 
the cfficicnc3' of the latter. Prerdous in- 
vestigations Iiavc shown that certain syn- 
thetic water-soluble h'pids avert a favorable 
effect on tlic growth of tubercle bacilli. 
Tlicsc lipids consist of esters of long chain 
fatty acids and act mainly as wetting agents 
Of these an ester of oleic acid (sorbitan 
monoolaate, “Tween SO") proved most satis- 
factor3' in promoting submerged aJid diffuse 
growth of m3‘cobacteria throughout the 
depth of S3'nfhctic liquid media. The addi- 
tion of the oleic acid ester to the control 
medium changed the character of the growth 
from one consisting of large compact granules 
to one in which isolated cells .and microscopic 
loose clumps prevailed. The bacilli con- 
stituting tlus more dispersed growth were 
t3'piaal in morpholog3" and acid-fastness, 
although the growth took (place throughout 
the medium and was not limited to its surface. 
The addition of glycerol to the base medium 
in small amount (0.5 per cent) did not m.ater- 
iall3’ affect the growth of bacilli. In 5 per 
cent amount it showed definite inliibitor3’ 
effect, the laast with the purest gb’ceroi 
(redistilled). With C.P. gb'cerol no growth 
was obtained. Gb'cerol “reagent” gave inter- 
mediate results. It is apparent that certain 
samples of gb'cerine (C.P. grade) contain 
impurities which are toxic for the tubercle 
bacillus when added in a concentration of 5 
per cent to the basic medium. Some of tins 
inhibitory effect ma3’' be due to ph3'sical 
factors, since to.vicjf.3' was also observed when 
glucose or mannitol in a final concentration of 
5 per cent was substituted for glycerol 
'When administered in small amounts (0.5 
per cent) unheated glucose definite^' en- 
hanced the growth of the bacilli. It is 
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knoBu that purified serum albumen facilitate 
the submerged growth of tubercle bacilli in 
synthetic liquid media. In one series of 
cultures, this material in the form of a des- 
sicated product (bovine serum albumen 
fraction T), was added to the basic medium, 
with and without the presence of “Tween 
SO”. It was found that albumen alone 
facilitated the initiation of growth of small 
inocula (10“^ mg.) of bacilli, but did not 
increase very markedly the total amount of 
gron-th produced. Tlic n-ater-solublo ester 
(“Tween SO”) alone did not generally permit 
growth of the very small inocula of human 
bacilli. Wlien albumen and “Tween SO” 
arc both present in the medium, the smallest 
inocula (10“’ mg.) of avian and human bacilli 
give detectable growth within eight to eleven 
days and fairly abundant and dispersed 
growth within two wedcs. Cultures of 
mycobacteria growing diffusely in media 
conkaining 0.05 per cent “Tween SO”, with 
or without scnim albumen, have been carried 
through many transfers in these media without 
losing their aiability and Avitimut any obvious 
modifications of their growth cluaractcristics. 
The water-soluble esters of oleic acid cause 
mycobacteria to grow diffusely throughout 
the liquid modiuiA rather than as a surface 
pellicle. This is believed to be due to the 
wetting propertins of the Tween. Some 
long chain fatty acids are definitely toxic to 
the tubercle bacillus. This toxic effect is 
ncutmlircd bj* the addition of scrum albumen 
to the sj*stcm. It m.ay tie that the beneficial 
effect of .albumen on the growth of the tubercle 
bacillus— -and of other inicrobic cells — may 
be due not to supplring some growth-promot- 
ing nutrient, but rather to it« ability to 
pmt(H‘l the organimr .ngoin'-t an inimical 
environment. Uesults {-imibr to the nlm-o 
have Imx'U obtained with 2 other human, one 
I'^'.vin.'. 12 nvian runl f> wprophytic stniiiw 
of nuaMluctcria. All .avian ftmims te-sted 


weri' much tnorc tx'-i-'t.ant than (lie humai 
and ftrnir.x (o the high DincentnUior. 
of '’'iVi-ca ‘■iV and much dej^e.n.len 
upan tic protortivc effect of .albnmcr 
Ilev.TVfr, the liunnn stmin*- v.-c:e in th 


“rough” dissociation phase whereas the 
avian strains were all in the smooth phase. 
It is possible, therefore, that the cultural 
differences observed do not differentiate 
human and avian strains but correspond in 
reality to differences in the dissociation phase 
of the cultures used. Typical diffuse cultures 
of acid-fast bacilli have been obtained by 
inoculating poative human sputa (after 
treatment uitb sodium hjdroxide), or tissues 
of e.xperimental animals infected with human ^ 
and axdan bacilli, directly into the Tween- 
albumen medium. There is no indication, 
howexmr, that in its present form, the medium 
can be utilized with advantage for the large 
scale cultivation of tubercle bacilli or for 
diagnostic work. It is probable that the 
medium described in the present paper is 
still deficient in a number of unidentified 
substances which are essential for optimal 
growth of pathogenic mycobacteria. — Faclors 
Afccling the GtowUi of Tiibcrdc Bacilli in 
Liquid Media, R. J. Duhos ct B. D. Dam, J. 
Exper. Med., May 1, IS/fi, 83: 1,09. S. 
Woolley) 

Culture Medium for Tubercle Bacillus. — 
Tlie author used a b.asic medium of 25 cc. of 
Tj'rode’s solution. To tliis was added 0.5 
to 1 cc. of chick embrjm pulp or 1 to 2 cc. of 
chick cmbiy’o extract and 300 to 500 units of 
penicillin. Tiic media were inoculated with 
transplants of stock laboratorj* cultures of 
tubercle b.icilli and primarj’ cultures of tuber- 
culous sputum and also with material from 
tuberculous tissues. The cultures were in- 
cub-ated at ST'C. for one to foiir weeks. Fre- 
quent obsctA-alions were made. Good growth 
u-n-s obscn'cd in three (o eight days. Tlie 
nipid growth was attributed to the cmbgyonic 
tissue. The iJcnicillin prevented eontamin.a- 
(ion and .'ibo nwdc possible repeated examina- 
tion and prolonged obsorration of the cultures. 
The human t>-po showcxl n prevalence of 
meiu.sa hcad-ltko colonies. Tiic Iwvinc tx-pe 
showc-l a tentlenry tow.arri formation of rnthe.r 
eomjvic! wlnnies with a few serpigtnous 
branrlais. Tiio axian ty]« rhowe-i organisms 
xviJely Fcattcrc*! in loose groups often in and 
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around macropbagcs. — liapid Groxrth of M. 
Tnhcrculosis in an Emlmjonk Tmnc Medium 
Coxdainmg PcniciUin, I. Frirdmanu, Tubercle, 
Maij~Jnnc, 10//), 26: 75.— (A. G. Cohen) 

Atypical Acid-fast Microorganisms. — A 
preliminary {pialitativc study rcveidcd that 6 
strains of atypical acid-fast bacilli contained 
the desoxyribosc type of nucleic acid when 
treated by the Disclic r&iction for dc,soxyri- 
bose, and that it was present in low concen- 
tration or absent entirely in 4 other stnvins. 
The i)roscnt report deals with tiie quantitative 
estimation of nucleic acid in M. phlei, {barn- 
nopheos, 3 strains of atypical acid-fast bacilli 
and one strain of M. Uibcrculosis hominis of low 
virulence for guincji pigs. Tiic results of this 
study and those of other investigators indi- 
cate that tlic deso.xyribosc t 3 *i)c of nucleic acid 
is probably present in all strains of mycobac- 
teria and that stnuns of known vindcncc for 
animals may have a greater content than the 
so-cidlcd axdrulont strains. The reaction for 
pentose obtained with the orcinol reagent in- 
dicates that ribonucleic acid was also present 
in three of tliese strains. The nucleic acid 
content of 2 strains of M. phlei studied was 
found to consist largelj' of the dcsoxj’ribose 
type which differs from Coghill's finding of 
the ribose typo. The values for the nitrogen- 
phosphorus ratios are consistent with that 
required by theory for the tctranuclcotide 
structure of nucleic acid. The bond between 
nucleic acid and protein in mj'-cobacterial 
nucleoprotein apparently is nonpolar since it 
was necessary to treat the nucleoprotein with 
alkali before the nucleic acid could be pre- 
cipitated free of protein. — Atypical Acid-fast 
Microorganisms: 11. Dcsoxx/ribose Nucleic 
Acid Content, F. G. Pclrik, J. Bad., April, 
1946, 51: oS9.-~{F. G. Petrik) 

Growth Rate of Tubercle Bacilli. — Accurate 
determinations of the growth rate would be of 
value for the determination of the effect of 
phj'sical or chemical agents on the growth of 
virulent tubercle bacilli. Prexdously such in- 
formation either has been obtained subjec- 
tively, with a consequent large and unpredict- 


able degree of error, or has been determined 
bj' the difference in total mass of culture after 
an arbitrary growth period. The present 
pajrcr details the use of micro-Kjcldahl nitro- 
gen determinations for the purpose of deter- 
mining (ho normal culture cycle, the growth 
rate, and generation time of the II37Rv strain 
of vjnilcnt type tubercle bacilli. Fine sus- 
pensions of virulent tubercle bacilli will grow 
readily beneath the surface of sj-nthetic media 
which jicrmit.s the use of a uniform liomo- 
geneouB inoculum. Following .standardiza- 
tion by nucro-Kjcldahl detemunations each 
tube of synthetic medium was inoculated with 
1.0 ml. of diluted suspension using a volumetric 
pipette. The tubes were shaken, capped with 
waxed jraper and incubated at 37°C. At in- 
tervals following inoculation, usuallj' every 
two daj's, a number of tubes were removed 
from the incubator and heated in a boiling 
water bath for ten minutes; to each tube was 
then added, at room temperature, 10 ml. of a 
satu^atcd solution of potassium lautyl sulfate, 
and 1 ml. of a 2 per cent suspension of super- 
cel. The tubes were centrifuged at about 3000 
r.p.m. for five minutes. The organisms were 
washed twice with 20 ml. portions of potas- 
sium lauryl sulfate solution. After the final 
washing, digestion and nitrogen determina- 
tions of the entire contents of each tube were 
made. The results show that three tjqrcs of 
growth curves were obtained with the \irulent 
human t 3 '-pe tubercle bacillus, strain H37Rv. 
Curve B is similar to those obtained with 
other bacteria when the plate count method is 
employed; a lag phase followed by a period of 
logarithmic growth and finall 3 '' b}' a period of 
decreasing growih. Curves A and C, how- 
ever, show that tubercle bacilli may begin 
iramediatety to grow at a constant rate. The 
S3'ntlietic medium used for the tubercle bacilli 
would theoretic.al! 3 ’- be a relative^’ unfavorable 
one; therefore it was of interest that occasion- 
ally no evidence of a lag phase was obtained. 

It is possible, of course, that the above results 
might have been due to the fact that the or- 
ganisms used as an inoculum had, in the case 
of curve B, already passed the period of log- 
arithmic grow'th, whereas those used in curves 
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A and C^TOrcin the logarit\imic growth phase 
at the time of inoculation. On scYcral occa- 
sions a rapid rate of growth was notc<l for 
periods of she to eight (lays, followed by a 
sudden dccrc.aso in rate, which then rcmainctl 
constant for sbe to eight days. The method 
was used to determine the inhibition of growth 
of M. lubcrculosis (H37ilv) by 4,4'dianuno- 
diphcnyl sulfono. The results show that when 
0.05 mg. per cent was present in the medium, 
the rate of growth was inliibitcd api)roximalcly 
28 per cent. With a concentration of 1 mg. 
per cent, the inhibition of the rate of growth 
was approximately 62 per cent. The addi- 
tion of 1 mg. per cent para-aminobcnzoic acid 
completely reversed the bacteriostatic action 
of 4:,4'diaminodiphcnyl sulfonc and did not 
itself exert any stimulating or inliibitorj’ effect 
on tlie growth of the tubercle bacilli. The 
method also clearly shows a lag in the inliibi- 
toiy action of this sulfonc on the tubercle 
bacillus similar to the lag action of the sul- 
fonamides that has been observed with other 
bacteria. Under the conditions of the axperi- 
ment the generation times of the xirulent hu- 
man tubercle bacillus were found to vary 
between approximately one and one-half and 
three and one-half daj’s . — A Method for Ihc 
Dclcrminalion of Ihc Culture Cycle and the 
Growth Rate of Virulent Human Type 
Tubercle Bacilli, G. P. Youmans, J. Bad., 
June, 1946, SJ: 703. — (F. G. Petrik) 

Virulence of Tubercle Bacilli. — Natural re- 
sistance of the organism is generally recognized 
as the major factor in determining the coureo 
of tuberculous infection, although acquired 
immunity as well as virulence and quantitj' of 
the infecting agent are also important deter- 
minants. Experimental work now shows that 
there is a tremendous variation in the virulence 
of bacilli in sputa; evidence is available to in- 
dicate that tubercle bacilli may be injured in 
some way by the host such that their virulence 
and/or germinating percentage is markedly 
reduced. Studies of the number of bacilli in 
a given sputum on direct smear, concentration, 
culture and the type and (iistribution of paren- 
teral lesions in guinea pigs after inoculation 


with the material warmnt the following ob- 
servations: (;) the uniformly low germinating 
perec^rtage common to all sputa examined is 
emsed by the fact, tlmt Large mimbcm of bacilli 
aro killed by the liomogcnization proce"^ with 
sodium hydroxide (Later trials without homo- 
gcni 2 .afion jdcldcd sijpiifie'infly liighcr ger- 
minating ircrccntagcs) ; (2) belter rrsidts 
obtained by culture than by inoculation (al- 
though b.acilU were of standard xindcjicc) arc 
explained by the coiwidemblc degree of natural 
resistance of animals, while the culture 
medium offers l>ctter lix-ing conditions for in- 
jured bacilli; .and (S) groat variation in viru- 
lence of bacilli from difTcrcnt sputa is demon- 
strable. One m.ay conclude that scvcnal 
tubercle bacilli may bo inlwlcd without giving 
rise to a prinnarj' complax or even a jwsitivc 
tuberculin reaction and that not only natural 
resistance but virulence of the infecting bacilli 
and acquired unmunity arc of significance in 
the pathogenesis of infection . — Studies on the 
I'tndcncc and Germinating Percentage of 
Tubercle Bacilli in Sputtnn, K. A. Jensen & 
J. Bindela', Ada iubcrc. Scandinav., 194G, 20: 
46. — (P. Q, Edwards) 

Metabolism of Tubercle Bacilli. — In 15W1 
the interesting observation was made by Bern- 
lidm that the addition of salicylates and ben- 
zoates incroased the o.xj'gen consumption of 
tubercle bacilli. MTicn an attempt w'as made 
to repeat these C-xperiments, it was found that 
tubercle bacilli of the BCG strain did not react 
in this fashion. This investigation was car- 
ried further with 4 strains of pathogenic 
human and bomne bacilli, and 5 strains of 
nonpatbogenic human and bovine bacilli. It 
was found that oxygen consumption was in- 
creased by the addition of salicylates only in 
the case of pathogenic strains, regardless of 
w'hether they were of the human or bovine 
strains. Salicylate addition was without 
effect on the nonpathogenic strains. The 
qu^tionis raised as to whether benzoates and 
salicylates act as catalyzers or metabolites. 
Studies are in progress to determine if com- 
petitive growth inhibition will occur on the 
addition of certain salicylate compounds to 
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pathogenic tubercle bacilli. — Determination of 
Pathogenicity of Tubercle Bacilli by Their In- 
termediary ■ Metabolism, J. Lehman, Lancet, 
January 5, 1946, 250: I 4 . — {H. Marcus) 

Granules of M. Tuberculosis. — It is known 
that the inoculation of material free of acid- 
fast bacilli can cause tuberculosis in the ani- 
mal. The only explanation is that Myco- 
bacterium tuberculosis can, under certain 
'circumstances, develop biochemical and mor- 
phological properties wliich are distinct from 
its bacillary acid-fast form. The author has 
succeeded in obtaining variations of the classic 
tubercle bacillus. These variations have been 
constant and distinct. They were obtained 
repeatedly in different series of experiments. 
With those forms Nadal could provoke by in- 
oculation in a small number of animals typical 
tuberculosis with presence of acid-fast bacilli. 
The Koch-bacillus can exist in the tissues in 
the form of acid-fast or non-acid-fast granules 
(Ziehl-positive or Much-positive granules). 
These can separate from the body of the 
bacillus and live independently. Much-posi- 
tive and Ziehl-positive granules are of the same 
structure but represent different phases of the 
metabolic development of the granules. The 
conception tliat the granular forms develop 
with the aging of the tubercle bacillus is 
erroneous. The author has succeeded to cul- 
tivate granules in vitro. The presence of 
granule-containing bacilli and free granules 
during the phase of proliferation of the bacillus 
suggests a possible intervention of these struc- 
tures in the generative mechanism of the 
tubercle bacillus. In the beginning of a new 
cleavage phase the bacilli show one or several 
granules in their bodies. The acid-fastness of 
the bacilli and granules depends on the num- 
ber of passages of the strain in the same 
medium. The more often it has been passed 
the liigher the number of acid-fast elements. 
The granules begin to overlap the stroma. 
The stroma becomes less acid-fast and finally 
disappears. At tins moment the granules 
become free. The isolated granules have a 
cocco-bacillarj’’ appearance and show all phases 
of their transition. These cocco-bacilli de- 


velop into bacilli of different lengths wlrich 
are strongls"^ acid-fast. This derulopment 
shows that the granules are pre-baciUai^’^ forms 
which finally become homogeneous in acid- 
fastness and morphologj% The distinct bio- 
chemical behavior of the bacilli to the Ziehl- 
Neelsen stain corresponds to different periods 
of enz 3 Tnatic adaptation of Mycobacterium 
tuberculosis towards different proteins. The 
granules never change in character in the same 
strain. The tubercle bacillus forms granules 
only when the defense mechanisms of the body 
increase and create unfavorable conditions 
for the bacillus. That is why granular forms 
are found in patients who show clinical im- 
provement, Amongst 100 patients the ap- 
pearance of granular forms was accompanied 
by clinical improvement in 75, At the same 
time the acid-fastness of the bacilli diminished. 
In the Ziehl-Neelsen stain, they showed only 
pink coloration. As the acid-fastness depends 
on the lipoid contents of the body of the 
bacillus the appearance of the granules must 
be coimected with some lipolytic action. 
When the blood lipase was increased and the 
patient showed clinical improvement, granule- 
containing bacilli appeared in the sputum. 
The action of the blood lipase and of pleural 
exudates on colonies of tubercle bacilli has 
been studied. The acid-fastness of so treated 
cultures diminished or disappeared completely. 
A totally different form of granules is observed 
in aged cultures which is distinguished from 
young granules by the absence of the bipolar 
form. — Problems bilogicos que aun plantea la 
baderiologia de la tuberculosis, H. Sanjuan 
Nadal, Publ. del Inst. Antiiuberculoso "Fran- 
cisco Moragas", Barcelona, 1946, 0: 73. — (TV. 
Swienty) 

Mycolic Acid. — ^Mycolic acid gives mono- 
layers resembling the Iiquid-e.xpanded 
with a temperature of half e.xpansion at 41 °C, 
The monolayer is unstable when the area per 
mol. is reduced below 60 sq. A. Mycolic 
acid is microcrystalline and specimens pre- 
cipitated from solvents give X-ray diffraction 
patterns showing three side spacings of 4.5S, 
3.86 and 3.57 A, respectively. Melted sped- 
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meBS sliow one very diffuse side spacing of 
4.2 k and also several orders of a long spacing 
of 100 k. The beha%dor of the substance in- 
dicates that in the latter modification the mols 
are vertical. The length of the mol is there- 
fore probably either 60 or 100 k, depending on 
whether the arrangement is one with single or 
double mols. Possibly due to inhomogeneitj' 
of the acid the tendency to crj'stallize is poor 
and no long X-ray spacing has been obtained 
from specimens prepated from solvents. — A 
Monolayer and X-ray Study of Mycolic Add 
from the Human Tubercle Badllus, S. Siall- 
berg-Stenhagen & F. Stmhagm, J. Biol Chan., 
July, 194 s, 159: 255. — (F. B. Sdberl) 


Tubercle Bacilli and Urea. — ^The author 
reports a cas4 of tuberculous pyopneumo- 
thorax with skin ulcerations resulting from 
infection of the needle tracks. The skin ul- 
cerations were treated with dry powdered urea 
and healing ensued promptly. The chest 
fluid, after eight removals, washings-out with 
sterile saline and replacement with 300 cc. of 
half-saturated urea solution, became at last 
completely sterile for tubercle bacilli. Ex- 
perimental work was then done on cultures of 
human, bovine and avian tubercle bacilli. In 
the course of a month all three exposed to the 
saturated urea solution remained apparently 
sterile. At a subsequent subculture from the 
apparently sterile capsule of human tubercle 
bacilli a very small growth was obtained. 

However, on further trial, using a more care- 
fuUy saturated urea solution, both the original 
capsule and the subculture remained negative 
for tubercle bacilli. Further observations re- 
vealed that when a suspension of tubercle 
baciUi in half-saturated urea solution was 
^^uded mto two parts, and one part subjected 
to dialysis, the other not, and the two com- 
pared after forty-eight hours, it was revealed 
thayhe undialj^ed portion contained 552 

0 portion 

0^13 g of urea per 100 cc. It would appear 
then that a strong suspension of tuWle 

n saturated solution of urea can bp t 
urea by dialj^s and retained as a dead Lc^ 


tcrial suspension for any purpose required. — 
Tubercle Badlli and Urea, S. L. Cummins, 
Brit. M. J., June IG, 1945, 1: S41.—iD. H. 
Cohen) 


Alkylresorcinols on Tubercle Bacilli.— -In an 
earlier unreported investigation it was found 
that 10"^ per cent of dr-n-he-xylresorcinol in 
Long’s liquid synthetic medium inhibited the 
depth growth of IQ-’ mg. (about 10® bacilli) 
of the H37 str^ of the human type tubercle 
bacillus, when cither n-he.\ylic acid to which 


droxide had been added or resorcinol was 
placed in the same medium, growth was pre- 
vented by 10-’ and permitted by I0“* per cent 
concentration. It seemed desirable to inves- 
tigate the antibacterial effects of other 4-n- 
alkjdresorcinols. The bacteriological tech- 
nique was the same as that used by the author 
in 1944 for other similar studies. The 4-n. 
alkylresorcinols were dissolved in sterile solu- 
tions of 30 per cent glycerol in distilled water 
and placed in a dark closet at room tempera- 
ture. The foUowing percentages of concen- 
tration-^ and 2 X 10-' of ethyl, pmpyi, 
buty , and amyl; 10 -^ ofhexid and heptyl; and 
2 X 10 - of octyl, decyl. undecyl, dodecyl, and 
tetradecyl resorcinols were sterile at the end of 
twenty-four hours. Dilutions were made in 
Longs medium to give lO"*, 10-’, etc., per 
cent concentrations of the substances to be 

Plantings of IQ-’ mg. of well dis- 
were made and incubated 
at 3/ C. for at l^st sixty days. Evaporation 

water was ml. Three separate growth ex- 

^nments were made for each tested substance 
with the exception of the hexyl and heptvl 
resorcmols for which 5 and 4 tests, respec 
tively were made. A check was made for^the 
possible additive antibacterial effects of both 

resorcmol. The results show that hexvlic 
acid and heptylic acid, to which equivZnt 

of the R?7 ? of 10-= mg 

01 tne m? stram in the dpnfb nf r > 

when L 

tato and pernnt grort. £ io“ “ S 
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concentrations. Resorcinol under the same 
conditions has the same cfTect. The cor- 
responding n-alkjdresorcinols with the hc.'cjd 
and hcptyl chains substituted for the H atom 
in the 4-poations of the resorcinol molecules 
inliibit growth at 10“* per cent and permit 
growth at 10“® per cent concentmtions. 
Octyl, deejd, undecyl, dodec}d and tetradccyl 
chain resorcinols have the same order of 
growth-preventing power. The first four of 
these are more inliibiting then the corres- 
ponding fatty acids or resorcinol. Tetradccyl 
resorcinol has about the same growth-prevent- 
ing effect as the corresponding myristic acid. 
Ethyl, propyl and 'amyl resorcinols have less 
grov'th-inliibiting power than the longer chain 
compounds but are more inliibiting than their 
respective fattj’’ acids or resorcinol. Tlie addi- 
tion of aUcyl cliains to the 4-position of the 
greatly inhibiting sodium cthylmercuri-tluo- 
salicyLate molecule, with or without the sub- 
stitution of other element for the Hg atom, 
may be of antibacterial importance in both in 
vitro and chemotherapeutic studies. Bac- 
tericidal effects were not studied. — Groiclh In- 
hibition of Strain HS7 of the Hxtman Tvbcrde 
Bacillvs by ^-^-■^i^W^^^orcinols in the Depth 
of a Liquid Synthetic Nonprotein CvUtire 
Medium, W. F. Drea, J. Boot., April, 1946, SI: 
607.— {F. G. Petrik) 

Biological Changes in M. Ranae, — (I) 
Production of sulfonamide-resistant strain of 
Mycobacterium ranae: The authora describe 
the development of a sulfonamide-resistant 
strain of M. ranae by serial transfer through 
Long’s medium containing increasing con- 
centrations of the drug. The resistant strain 
differs from the parent strain in many impor- 
tant respects including growth rate, discolora- 
tion of the medium, and the production of 
diazotizable aiylamine. (11) Sttlfonamide 
resistance- and susceptibility to antibacterial 
agents: Experiments were designed to deter- 
mine whether there were any differences in the 


susccptibilit}'- of the parent strain and the 
resistant strain of M. ranae to agents other 
than the sulforaamidcs. The cylinder-plate 
method used in penicillin assa 3 ’ was found s.at- 
isfactorj' for demonstrating the comparath'e 
effects of various agents. The plate method, 
being dependent upon the diffusibilitj' and 
bacteriostatic power of the agent, is not a 
measure of germicidal efficiency. However, 
for the purpose of comparing the resistance of 
the two strains of M. ranae to the various 
agents, the method is simple and satisfactor}'. 
A sulfonamide-resistant strain of M. ranae was 
found to be nonspccificallj' more susceptible to 
antibacterial agents (antagonistic environ- 
ment) than its parent sulfonanude-susceptible 
strain. It is suggested that tliis is in some way 
associated with its slower growth rate. The 
rates of multiplication of microorganisms 
should be considered in the comparison of tlie 
susceptibilities bf \Tirious strains to anti-bac- 
terial agents or other unfavorable en\-iron- 
mental factors. (Ill) Sulfonamide resistance 
and para-aminobenzoic ^CKid antagonism: 
Parent susceptible and resistant strains were 
tested for their susceptibility' to bacteriostasis 
by PABA. The growth rate of the parent 
susceptible strain in Long’s medium was re- 
duced to approximately dne-h.alf that of the 
controls by a concentration of 400 mg. per 
cent PABA; on the other hand, the sulfon- 
amide-resistant strain was almost completely 
inhibited by the same concentration of PABA. 
This difference in tire behavior of tire suscep- 
tible and resistant strains remained constant 
after repeated transfers of the organisms over 
a period of seven months. It was not possible 
to produce a change in the susceptibility of ilf. 
ratiae to bacteriostasis by PABA or to sul- 
fonanudes by repeated transfers in a medium 
containing large amounts of PABA. — Biologic 
Changes in Sulfonamide-Ecsistant Mycobac- 
terixim Ranae, D. Yegian, P. Budd & G. 
Middlebrook, J. Bad., April, 1946, SI: 479.— 
(F. G. Pcfnk) 
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L'Air-bome Tubercle BacUH.— ^^letller tu- 
bercle bacilli are transmitted in actual drop- 
lets, droplet nuclei or dried dust particles is 
still a debatable question. In attempting to 
recover bacilli from the air in tuberculous 
milieux, three series of tests were run at Barlow 
Sanatorium; (I) Dishes were set out on the 
floors of rooms for seven dej's; the collected 
dust was processed for smear, culture and ani- 
mal inocubtion-, a total of 26 tests were run, 
using 97 dishes: 7 tests in the laboratory and 
animal house, 19 in hospital rooms. No luring 
tubercle bacilli were recovered. (2) An elec- 
tric pump device was used to suck air through 
2 cotton filters; 7 tests in 7 hospital rooms 
housing 10 patients, most of whom were 
strongly positive, open cases, were made; no 
bacilli were found in the filters. (S) A device 
for rmming air through a nebulized spray of 
sterile water was next used for an average of 
six hours in each of 5 rooms housing 6 patients. 
» Again, no bacilli were found by culture and 
animal inoculation. These results inevit- 
ably raise many questions concerning air- 
borne transmission of tuberculosis. Hygienic 
measures employed in the Sanatorium may 
account in part for these negative results; in- 
adequate facilities for obtaining live bacilli 
from the air, as well as technical difficulties in 
demonstrating the bacilli are also responsible. 
Because of continued infection of student 
nurses in spite of presumably good hygienic 
technique, some major means of transmisrion 
of the disease must obtain which is not con- 
trolled by our present measures.— Air Borne 
Infedion in Tuberctdosis, C. R. Smith, J. H. 
Urabec & J. L. Moson, California <fc T7est, 


Med,, Tvberc. Supp., August, 1946, 65: 10 . — 
(P. Q. Edwards) 

BCG Vaccination. — Because of an apparent 
variability in the rrirulence of BCG strains, 
studies were undertaken at the Danish State 
Serum Institute to deternune the cause and 
effects of such alterations within a given strain. 
Although Calmette stated that the BCG 1, 
distributed by the Pasteur Institute in 1927 
was a vints fixe, many of the schoolchildren 
given parenteral vaccination of 0.01 mg. de- 
veloped local abscesses followed by ulcerations. 
Since even intracutaneous vaccinations with 
0.001 mg. gave rise to abscess and ulcer for- 
mation, it was apparent that the strain was 
too virulent for use in humans. Calmette 
then sent another strain, BCG 423, which 
proved to be much less virulent. Comparison 
of these two strains by inoculations of both 
guinea pigs and men showed that BCG 1 was 
much more virulent than BCG 423 not only 
because of an R-S dissociation phenomenon, 
as first described by Petroff in 1927, but also 
because of continued bile-potato transfer 
which increased the virulence of a given strain. 
Repeated transfer on Sauton’s medium over a 
long period of time produced a gradual de- 
crease in virulence due to the presence of an 
iron salt, ammonio-ferric citrate, which under- 
goes chemical change in the presence of mois- 
ture. Small amounts of copper in the distilled 
water also were found to affect the virulence of 
the vaccine. Because of this variability in the 
virulence of BCG vaccine, great care should 
be taken to determine the virulence of a given 
strain before use in vaccination. If the viru- 
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lence is too high, local abscesses and adenitis 
may result; whereas a \-irulence too low will 
not produce satisfactory resistance and “spon- 
taneous” tuberculosis mil appear in the vac- 
cinated subjects. Tlic best way to keep the 
vaccine at an optimal level of effcctmty is by 
growing the BCG strain on Sauton medium 
and interposing some bile passages when the 
virulence begins to decrease. Control of the 
strain may be effected by intmcutancous tests 
on guinea pigs and by keeping accurate records 
of any complications developing in the vac- 
cinated subjects. Above alt, practitioners 
should realize that the old concept of a tints 
fixe is not applicable to the BCG strains used 
for vaccination. — Practice of the CahncUc 
Vaccination, K. A. Jensen, Acta, tubcrc. 
Scandinao., 1946, 20: 1. — (P. Q. Edwards) 

BCG in Denmark. — On the basis of the ex- 
perience in Denmark it is concluded that BCG 
vaccination is safe, that— with e.\-perienced 
workers — complications are relativelj' few, 
that the proper level of \-irulence of the BCG 
strain (which is not a virus fixe) must be closely 
watched and controlled and that this vaccina- 
tion gives considerable protection, against the 
“morbid phenomena accompanying the tuber- 
culous primary infection, and it also affords a 
considerable protection against genuine tuber- 
culosis of the various organs — in particular, 
against phtMsis.” The number of persons 
vaccinated annually in Denmark increased 
from 82 in 1934 to 40,000 in 1945.— BCG 
Faccinofjoa in Denmark, J. Hohn, Pub. 
Health Rep., September 6, 1946, 61: 1S9S . — 
(M. Pinner) 

BCG. — Vaccination with BCG confers the 
capacity of a specific reaction agaii^t tubercle 
bacilli. This is known as “tuberculous pre- 
munition.” It does not result in immunity 
but helps to avoid the primary infection with 
its disseminations. In Paraguay, the mortal- 
ity of tuberculosis was 20 for 10,000 population 
before the vaccination was started in August, 
1941. A total of 97 per cent of all tested 
persons, 87 per cent of all children under 
10 years and 95 per cent of all adolescents 


under 20 years were tuberculin reactors. Tliis 
shows that tuberculosis in Paragu.ay has epi- 
demic proportions. Since 1941, 2,388 persons 
were vaccinated. Of those 113 w'ere more 
than 25 (up to 51) years old. Only children 
and adults who showed an .anergj’ against 5 
mg. of tuberculin and 1,052 b.abies, about 
one-tenth of all new-born, were vaccinated. 
The multiple puncture method of Eosenthal 
modified by Etcheverry was used. Only 
occasionally was BCG given orally, especially 
in children with eczema or dermatitis. No 
accidents happened. Tuberculin tests were 
only' made in cHldren and adults: 27 per cent 
turned positive on the first day, 53 per cent on 
the eighth day and 97 per cent one month after 
^'accination with BCG; this persisted in 70 
per cent until the end of one year; 88 per cent 
of those with negative skin tests who were re- 
vaccinated showed a positive reaction at the 
end of the tlrird year. The oral administra- 
tion of BCG resulted in only 48 per cent reac- 
tors. In the female sex there was a distinctly 
liigher percentage of allergy' acquired by BCG. 
The multiple puncture method did not produce 
any nodules or ulcemtions, wliich are very fre- 
quent with the intracutaneous and subcu- 
taneous methods. Pleuml, pulmonary' or 
mediastinal changes were not observed. 
There was no proof that there is any relation 
between BCG vaccination and enlargement of 
liilar ly'mph nodes. Ninety-five per cent of 
the vaccinated males and 96 per cent of the 
females had normal X-ray films, 1 per cent 
showed enlargement of the liilar nodes and 3 
per cent, calcifications. Of the 2,388 w- 
cinated, not one acquired tuberculosis. Tliis 
is the more remarkable, since the e.xpected 
morbidity' amongst the raccinated persons is 
at least 40 to 60. In tlie nom-accinated aner- 
gic part of the population, the incidence of 
tuberculosis was 9 per cent. Amongst 200 
nonvaccinated anergic persons who were ex- 
amined, 10 cases (5 per cent) were found to 
have active pulmonary' lesions, 8 (4 per cent) 
liilar adenopathy. Amongst the 1,857 vac- 
cinated who have been under obsen'ation for 
more than one y'ear, 4 deaths of tuberculosis 
could be expected. None occurred. The 
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authors believe that tliis is due to the BCG 
TOCcination wliich they consider the basic 
method in the prophylaxis against tuberculo- 
sis. — Posicion de la racuno B.C.G. cn la pro- 
ftlaxis dc la iubcrculosis, A. R, Gines & V. 
Rcbull Richieri, Ra>. dc lubcrc. d. Uruguau, 
April, 194-5, 13: S55.— (Tf. Sxdcniy) 

BCG.— This is the report of the Uru- 
guayan Commission for the study of BCG 
vaccination in the prevention of tuberculosis, 
given to the Pan American Tuberculosis Con- 
gress in Havana, Januarj', 1945. Onlj' some 
of the conclusions of this thorough paper, 
wliich reviews the work done in Uruguay 
in this field since 1930, can be given. The 
oral vaccination of the new-born has been 
more and more abandoned in favor of the 
subcutaneous, the intracutaneous and the 
multipuncture (Rosenthal’s) methods. The 
authors who have vaccinated over 103,000 
babies do not share in an exaggerated enthu- 
siasm for BCG vaccination. The mortality 
from tuberculosis amongst the vaccinated and 
nonvaccinated was almost the same: 7 per 
cent of the vaccinated and 5.2 per cent of the 
nonvaccinated died of tuberculosis. The 
authors do not believe that there is any specific 
immunity conveyed by the application of 
BCG, especially if it is not repeated. Of the 
103,208 babies, 68,005 babies received BCG 
orally; 15,302, subcutaneously; 1,372, intra- 
cutaneously; 18,359, by tlie multiple puncture 
method; 8,000 babies are vaccinated every 
year which represents 20 per cent of all new- 
born. It was found that the intracutaneous 
vaccination results in earlj'-, intense and pro- 
longed allergy. The protection obtained by 
BCG is most ob\dous where the baby con- 
tinues to live in infected surroundings and is 
e.xposed to massive contact u-ith tubercle 
bacilh. But, in spite of the improvement in 
the administration of BCG and in spite of the 
resulting allergy, BCG has not been able to 
check tuberculous infection and evolution. 
Despite some favorable results, the vaccinated 
baby should not be allowed to live in an in- 
fected medium. In fact, no baby should be 
vaccinated if separation from his contacts 


cannot be obtained. Verj' important is a 
close follow-up with control of the develop- 
ment of the nllergJ^ Rcvaccination should 
be done as soon as allergy fades. BCG ad- 
ministered parenterally can increase or even 
start defenses against superinfection, but tliis 
protection is subordinated to a great many 
factors. The authors believe that the intra- 
cutaneous and Rosenthal’s method should be 
used on every baby coming from tuberculous 
or suspicious contacts. Periodic tuberculin 
tests should be made and revaccination be 
done as long as anerg}' pei-sists. The protec- 
tion so obtained is only relative. It is of value 
against discreet infections and occasional 
slight e-xposure, whereas no protection is ob- 
tained against exposure to massive, early and 
repeated infections. The vaccination with 
BCG is still in its trial stage. The real fight 
against tuberculosis consists in the early 
separation of the tuberculous from the healthy. 
To do this there must be a sufficient number of 
sanatorium beds. Social legislation, health 
insurance, improvement of the living standard 
and abolition of illiteracy are the most impor- 
tant steps for the decrease of tuberculosis. 
The United States is cited as example. It is 
pointed out that here tuberculosis decreased 
without any BCG vaccination, by steady in- 
crease of the living standard and by improve- 
ment of social and health legislation. — Posi- 
cion de la vacuna B.C.G. en la profdaxis de la 
tubercidosis, P. Cantonnet Blanch, U. Can- 
tonnel Blanch & H. Limdicr, Rev. de ivberc. 
d. Uruguay, March, 1^5, 13: f.— (Tf. 
Swieniy) 

BCG Vaccination in Indians. — Since De- 
cember 1935, a total of 1,550 American In- 
dians, aged one to twenty years, received 
intracutaneous vaccinations with BCG; they 
all did not react to tuberculin prior to vaccina- 
tion. These, as well as 1,457 controls, were 
observed for a period of six years with yearly 
chest roentgenograms and tuberculin testa. 
Of the controls, 60 died (from all causes) and 
34 of the vaccinated persons. In the control 
group, 28 died of tuberculosis, in the vac- 
cinated group, 4. Including the deaths just 
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mentioned, tlie tuberculosis case rate per 1,000 
person-years was 24.3 in the controls and 4.7 
in the vaccinated persons. The paper con- 
tains e.vtensive statistical anal 3 'ses, not only 
in regard to results but also to show the simi- 
larity and comparability of the test and the 
control groups as to age, se.x, living conditions 
and exposure to known sources of tubercle 
bacilli . — Experience with BCG in the Control 
of Tuberculosis among North American In- 
dians, J. D. Aronson ct C. E. Palmer, Pub. 
Health Pep., Jwie 7, 19/,G, 61: S02 . — (ilf. 
Pinner) 

Immunology of Tuberculosis. — ^Tuberculo- 
anaphjdaxis, tuberculo-allergj' and tuberculo- 
immunity have been produced concurrently 
in one and the same animal organism and al- 
ternately separated as characteristic and ap- 
parently unrelated biological phenomena. 
Purified tuberculoprotein possesses high tuber- 
culin activity, is non-toxic for normal guinea 
pigs, sensitizes anaph 3 dacticaUy but not al- 
lergically and fails to immunize against wru- 
lent tuberculous infection. Elimination of 
tuberculo-anaph 3 ’lactic h 3 TJersensitiveness by 
production of non-fatal anaphylactic shock 
(antianaphylaxis) fails . to remove or impair 
tuberculo-allergic h 3 rpersensitiveness. Elim- 
ination of tuberculo-allergic h 3 ’persensitive- 
ness by sustained desensitization wth tuber- 
culin fails to remove or impair tuberculo- 
immunity which may be maintained in the 
complete absence of allergic-h 3 fpersensitive- 
ness. Intravenous inj ection of lethal amounts 
of tuberculoprotein or tuberculin in completely 
desensitized iathergic-immune guinea pigs in- 
fected with virulent tubercle bacilli fails to 
produce allergic intoxication (crucial test of 
complete desensitization). Localization and 
destruction of virulent tubercle bacilli in rein- 
fection is significantly more effective and com- 
plete in the desensitized iathergic-immune 
than in the hypersensitive allergic-immune 
guinea pigs. Inhibition of Ausceral tuberculo- 
sis following the intraperitoneal inoculation 
with virulent human tubercle bacilli is most 
effective in the completely desensitized iather- 
gic-immune guinea pigs while much of the 


acquired tuberculo-immunity is dissipated in 
the hypersensitive allergic state. The three 
tuberculo-biological phenomena of anaphy- 
laxis, nllerg 3 ' and immunit 3 ’’ appear to dis- 
close distinguishing characteristics wliich sep- 
arate them as independent phenomena, 
(Author’s summaiy ) — Concurrent Develop- 
ment and Subsequcjit Dissociaiion of Anaphy- 
laxis, Allergy and Immunity in Tubcrcidosis, 
K. Birkhavg, Acta mcd. Scaridinav., Novem- 
ber 12, 1942, 112: 393.— {G. C. Lcincr) 

Immunology of Tuberculosis. — ^Acquisition 
of immunit 3 ’^ in guinea pigs is found in response 
to attenuated firing bacilli rather than to in- 
jections of the various component parts of the 
organisms: polysaccharide, phosphatide, \\'ax, 
protein combined with phosphatide, unheated 
protein, bacilli from wliich lipids have been 
removed, defatted bacilli to which indiridual 
lipids have been readded or bacilli killed by 
moderate heat. Some heat-labile factor in 
the organism, a complex rather than one chem- 
icall 3 ’’ distinctive substance, is apparently the 
immunogenic agent. No hypersensitivity de- 
velops in animals injected with large numbers 
of bacillary bodies from which the phosphatide 
and wax have been removed; sensitirity de- 
velops, howe'ver, when the wax is readded to 
the bacilli or when isolated protein and wax 
mixtures are employed for injection. An anti- 
protein immune body is responsible for sero- 
logical reactions with the whole bacilli, al- 
though no correlation exists between the oc- 
currence of such antibody and the ability of 
the animal to resist infection. There is no 
detectable immunological factor in the blood 
of resistant animals, with respect to the major 
components of the bacillary cell. Similarly, 
skin reactions to protein ma 3 '' occur independ- 
ently of acquired resistance. It is apparent 
from present information that the nature of 
resistance to tuberculosis remains enigmatic. — 
A Study of the Relationship of Resistance, Al- 
lergy, Antibody and Tissue Reactivity in Tuber- 
culosis to the Components of the Tubercle Bacil- 
lus, S. Raffel, California efc TTcsb Mcd., 
Tuberc. Supp., August, 1943, 65: IS. — (P- Q- 
Edwards) 
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n loss of the cpidcrninl dyo mstricting pro- 
perty. It is concluded Ih.nt the nhilitj' to 
localize intnicutancoiiiJly injected idtal dye 
accompanies the anaphylactic as well as the 
bacterial nllcipc state and that sirccific 
dcsensitization eliminates this capacitj'. An 
OA'planation for this effect is difTiciilt to 
.supjrly. — IvlradcrmaJ Spread of Vital Dye in 
Anaphylaxis and Bacterial Allergy, K. 
Birkliaug & J. Boc, J. Immttnol., Odoher, 
19/,G, 54: 107 ~{S. Raffcl) 

Tubercuiin Allergj’. — Typical astlimaiic 
attacks ending fatally have been produced in 
cx})erimental animals. Guinea pigs were 
given an intraperitoncal injection of BCG 
(1.5 mg.), and after several weeks were 
subjected to the inhalation of a 5 per cent 
solution of tannin-tubcrcuIin (Schuberth). 
All animals subjected to the inhalation of this 
solution, wliicli was dispensed as a fine mist 
of particles not over 0.005 mm. in diameter, 
developed typical severe asthmatic attacks. 
If the inhalation was discontinued after five 
minutes, the animals recovered. Prolonga- 
tion of the e-xperiment up to eight and ten 
minutes caused the death of all animals. 
At autopsy the findings were tj'pical of 
those seen in bronchial asthma with acute 
emphj'sema of the lung and abundant bron- 
chial secretions. The bronchial vessels were 
choked with eosinophils, A few animals 
showed rare tubercles in the lungs, and 
around these were perifocal hemorrh.nges. 
Animals suiadxnng this experiment beeause 
of brief ex^josure to the solution were given 
1 mg. of tamun-tuberculin intravenousljx 
Those animals were dead within twent 3 '-four 
hours of the typical findings of tuberculin- 
shoclc. The lungs did not show the char- 
acteristic picture of acute emphjasema as in 
the firat exTaeriment. Prerious administra- 
tion of suitable doses of calcium subcutane- 
ously was capable of preventing or modifjing 
asthmatic attacks in susceptible animals. 
The author concludes that tuberculin allergy 
cair be manifest in much the same way as 
ordinary allergies and that the mechanism is 
fundamental^' the same when the “shock 


organ” is exposed to the proper antigen. 
There Is abundant clinic;il evidence to supjwrt 
thc.=c conclusions in laboratoiy' workers wl>o 
hax’C su.stained asthmatic attadrs after work- 
ing with drx' prc])arations of tuberculin, — 
ircficrc BcUrSgc fiber die biologischcn 
Kigcnschafkn dcs Ihiherhdins, P. Kallos, 
Ada mccl. Scandinav., June 2S, 191/2, 60: 
.',9S. — (If. Marcus) 

Hcmatologj* in Experimental Tuberculosis. 
— ^Thc r61c pLaj'cd bj* allergj' in resistance to 
tuberculosis, an issue of repeated debate, is 
here presented from the point that allergy 
is not nccessarj' for the operation of immunity 
in this disc-asc. The postulation is put forth 
that a specific allergen and inmiunogen arc 
responsible for the production of tissue 
inflammation and necrosis at one axtremo 
and resistance to infection at the other and 
constitute the bacterial allcrgj' and true 
immunity; “allcrgj' is the shadow but not 
the substance of immunity in tuberculosis.” 
The fact that guinea pigs, wlicn primarilj* 
infected with xa'rulcnt tubercle b.adlli, react 
with xairiations in blood cellular ratios and 
formed elements with a constancj* and in 
direct progression with advancing disease 
constitutes a method of determining witli 
some accuracj' the status of \-isccral tuber- 
culous disease bj' hematological means. 
Out of three series of guinea pigs, those of 
the fiist group were rendered liighlj' resistant, 
“iathergic immune" bj' subcutaneous injection 
of BCG vaccine. A portion of these animals 
were desensitized by triweekij' injections of 
tuberculin. The injection of x-irulent tubercle 
bacilli into these three groups of animals 
presented the following blood changes. 
Hemoglobin percentages showed little TOtia- 
tion in the desensitized animals. In the 
allergic grcup, the hemoglobin fell significantly 
though not to the e.xtent as that seen in the 
control group. In the latter, the fall was 
most rapid and most excessive and fell to 
nearlj' 50 per cent of normal. The influence 
of xirulent tuberculous infection on the red 
cells w'as sinular to the effect on the hemo- 
globin. Desensitized animals, howex'er, 
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Bureau of Animal Industry, United States 
Department of Agriculture, first tuberculin- 
tested in 1917, 3.2 per cent reactors were 
found. Poliowing thirty years of sj'stematic 
eradication work, 0.18 per cent reacted in 
1943 and 0.23 per cent in 1946. By now, all 
counties and Territories of the United States 
are modified accredited free areas. Wliile in 
1920, 1.62 per cent of all slaughtered cattle 
were condemned because of tuberculosis, tliis 
percentage had dropped to 0.03 by 1938. 
But, because of man-power shortage during 
the w'ar, some increases have occurred since 
1943. The Division has also conducted a suc- 
cessful eradication program in fowl and swdne, 
the latter being frequently mctims of the avian 
tjqre of tubercle bacillus . — Control of Bovine 
Tuherciilosis in the United States, (msigned), 
Pub. Health Rep., September 6, 1946, 61: 
1313. — (il/. Pinner) 

Pleural Absorption of Dyes. — ^The absorp- 
tion of soluble and inert substances in the 
pleura was studied b}' endopleural injections 
of 5 cc. of a 1 per cent solution of methylene 
blue. The urinary elimination of the dye 
was determined one hour, two hours and 
twenty-four hours after the injection. When 
the capacity of absorption of the pleura is 
conserrTd, the elimination begins early after 
the administration. For practical reasons it 
is sufBcient to determine the twent 3 ^-four hour 
output of the dye. The test was performed 
only in indiriduals having pneumothorax or 
pleural effusion. It was noted that the 
amount of dye eliminated in the first twenty- 
four hours was greatest in cases nith recent 
pneumothorax without important adhesions; 
in cases with adhesions, or in the presence of 
infiammatoiy pleural effusion the elimination 
was low. This test might become important 
in judging the permeability of the pleura. 
It is known that the removal of a certain 
amount of fluid, if opportunely timed, may 
accelorato the spontaneous absorption of the 
fluid. In a series of 9 cases of pleuml effusion, 
it was seen that the elimination of the dye was 
parallel to the capacitj' of absorption of the 
pleura . — Eshidio sobre absorcion de coloranles 


a iiivel de la pleura, L. 0. Navarro & A. C. 
Roca, Rev. espan. de tuberc., December, 1945, 
14: 921. — (L. Molnar) 

Agenesis of Lung. — Tw'o aases are reported. 
In the first, the trachea w’as deviated to the 
right. The apex impulse w’as not felt an- 
teriorly but at the base of the right lung 
posteriorly. Heart sounds also w'ere heard 
best in this region. Roentgenographic stud 3 ' 
show'ed the heart and trachea to be on the 
right side of the chest; lung markings were 
seen on both sides. A lateral view showed 
the heart to be situated posteriorly. Bron- 
chography revealed a relatively normal con- 
figuration on the left. There was no right 
main bronchus. The left upper lobe bronchus 
was directed anteriorijq dividing into 3 main 
branches which supplied both the right and 
left sides of the chest. Bronchoscopj^ failed 
to reveal evidence of a right bronchus. Bron- 
chospirometric studies according to the 
method of Christie showed no evidence of 
emphysema. Intrapleural pressure readings 
on the left were minus 12, minus 5. Two 
day^ after this procedure the patient w'as 
found to have a pneumothora.x on both sides 
of the chest. The findings in the other case 
were similar. A review' of the literature 
reveals that the diagnosis of agenesis of a lung 
has been made in life only 17 times. Bron- 
choscopy was performed in only' 10 of these 
cases. Alternate diagnoses are fibrosis and 
massivm collapse. In fibrosis, there is re- 
striction of motion on the invoked side and 
no rotation of the mediastinum. In masske 
collapse, there are acute syunptoms and breath 
sounds are diminished on the iuv'olv'ed side. 
The literature contains reports of 104 cases. 
Of these, the author believes that only' /5 
are true cases. The right lung was absent 
in 28 and the left in 44. There w'as complete 
absence in 33 and a rudimentary lung in 35. 
There are many' theories regarding the etio- 
logy of the condition. Anomalies of other 
organs have been found in association with 
pulmonary agenesis . — Complete Congenital 
Agmesis of a Lung, J. Smart, Quart. J. Med., 
March, 1946, IS: 123. — (A. G. Cohen) 
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AnSTHACTS 


active hemolypin in rai)bits, guinea pigs ami 
mice resulted in local dcrinotoxic reactions 
characteriEcd by necrosis. Ilcat-inactivated, 
cliolcsterol-inactivatcd and irreversibly ox- 
idized hemolysin produced no necrosis; but 
the skin reaction with reversibly o.vidizcd 
hemolj-sin produced the chanicteristic nccro.sis 
except that it was somewhat delayed. Iti- 
cubation witli specific nnti.scaim gcnerall}’ 
efTcctcd a neutndization of the dermotoxic 
actixdty of the hcmolj-sin. Absorption with 
rabbit erythrocytes aiipcarcd to remove the 
hemolytic and dermotoxic activities of the 
liemolysin at approximatcl 3 ’ the same relative 
rates. Mice immunized with the concentrate 
were generallj’ capable of with-standing a 
subsequent injection of at least twice the 
LDso of the hemolj’sin. The}' also axhibited 
a definite but low grade resistance to \dnilcnt 
pneumococci (Types I and II). Precipitin 
and precipitin absorption tests indicated the 
presence of some C-carbohj’drate in the 
hemolj'sin, presumably in nonantigcnic form 
(rabbit). The combined c\'idcncc indicates 
that the hemolj’sin has the properties of a 
toxin and strongly suggests that its (in vUro) 
hemolytic, lethal and dermotoxic activities 
reside in one and the same protein component 
of the concentrates . — Toxic and Imtminolog- 
ical Properties of Pneumococcal Hemolysin, S. 
P. Halbert, B. Cohen & M. E. Perkins, Bull. 
Johns Hopkins Hosp., June, 75.” S6L — 
(J. S. Woolley) 

Antibodies to Pneumococci and Poly- 
saccharides. — In previous studies on the 
immunization of human beings with tj'pe- 
specific polj’saccharides of pneumococcus the 
serological ei'idence of an immune response 
has been based e.xclusively on relative methods 
such as mouse protection, or the agglutination 
or precipitin titers of sera of the vaccinated 
indiidduals. There were no methods suit- 
able for directly estimating the very small 
amount of antibody ordinarily present in 
human sera. Recently, however, it has been 
found possible to estimate the antibodj’ nitrogen 
by quantitative absolute methods even when 
in amounts as small as a few micrograms. 


The prc.«ent paper deals with data obtained 
bj’ the.so new method.s with the sem of a group 
of medical .students injected with tj’pe I 
and tj’pc II killed pneumococci, of another 
group injected with small amounts of tj’po 
1 and type II specific polj'snccharidc.s, and of 
a third group injected with tj'pcs I, II and 
V specific {Jolj'Eaccharides. Injections of type- 
specific pneumococci or equivalent amounts 
of their tj'pc-specific jjolj’saccharidcs led to 
comparable .antibodj’ product ion. In general, 
the few hundreds of a milligram (0.03 to 
0.06 mg.) of poly.saccharidc3 injected func- 
tioned ns axtraordinarily powerful .antigens. 
One subject produced within three week.? more 
than 2.5,000 times as much circulating anti- 
specific poij’&iccharirlc II as the amount of the 
polj’saccharide injected. In man the specific 
polj’saccharidcs of pneumonia are the most 
powerful antigens known. Subcutaneous in- 
jections of the polj’saccharides wore as ef- 
fective as intracuhineous, and the resulting 
antibody levels, which were highlj’ variable 
individuallj’, remained rclatii’cly constant 
for five to eight montlis, gradually tapering 
off during periods of observation that ex- 
ceeded two j'cars in some instances. After 
five months the subjects were given in- 
tnicutancous doses of 0.01 mg. each of polj’- 
sacchan’de I and II. The intensitj’, howev’cr, 
of the immediate and twentj’-four-hour re- 
actions bore no relation to antibody levels in 
the sera. It might have been expected that 
these tests would have acted as "booster” 
doses and increased the antibody level, but 
the next bleeding, two, one half to four weeks 
later, showed no such effect, nor was there 
anj’ increase in the average x’nlues for the 
entire group even after two j’ears. It is 
difficult to assign a reason for this failure. 
The specific polj’saccharides of pneumococcus 
are resistant to the usual carbohydrate- 
splitting enzjmias. It is therefore possible 
that these antigens enter into a long lasting 
combination vdth some cellular constituent, 
and th.at this combination provides the ob- 
sen’ed antigenic stimulus over the com- 
parativelj' long period of obsen’ation to which 
the groups of students were subjected. Ifj 
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Pticuriococcic PiKumouia mih Oralhj Ad- 
minislcrcd PaiiciUw, P. A. Bvnv, 11’. Mc- 
Dmnotl, Susan J. lladlaj & Anne C. Carter, 
J. A. September 2D, IDVt, 129: S20 . — 

{II. Aheks) 

Pneumonia. — A study of the results ob- 
tfliued in 100 c.sscs of pncuinococcic pneu- 
monia in soldiers treated with sulfadiazine 
and 75 treated until penicillin revealed that the 
response in the two groups was almost identi- 
cal, the onl 3 ' differences being a more abrujit 
fall in the temperature and fewer instances of 
extension to another lobe during therapj' 
with penicillin. In studies designed to de- 
termine the minimal cfTcctivc therapeutic 
dose of penicillin, 10,000 units four times 
daih' for three days intramuscularlj’' produced 
clinic;il cures in cverj* instance, but with 
smaller doses there were relap.ses and failures 
to respond to treatment. The clinical course 
of 40 patients with moderately severe pri- 
marj’’ atj'pieal pneumonia, as compared with 
40 controls, was not altered b 3 ' treatment with 
penicillin. Of 20 patients with pneumococcic 
pneumonia treated with pcnicillin-becswiux- 
peanut'oil mixture, 12 made an uneventful 
recovery following six injections of 100,000 
units (1 cc.) given over a four-d.a^' period. 
Of the other S who received four injections 
of 100,000 units (1 cc. dail 3 ') over a four-da 3 ’ 
period, 4 made an uneventful rccover 3 ', one 
failed to respond to trejitment and in 3 there 
were clinical relapses when treatment was 
discontinued. (Authors’ Suinman ') — The 
Treatment of Pneumonia with Sulfonamides 
and Penicillin, J. M. Kinsma7i, TT. B. 
Daniels, S. Cohen, J. P. McCracken, C. A. 
D’Aloiiso, S. P. Marlin & W. M. M. Kirby, 
J. A. M. A., Avgust 2J, 19.{5, 128: 1219 . — 
(if. Aheles) 

Pneumonia in Aged. — One hundred and 
sixty-sLx cases of pneumonia in men and 
women 60 3 'ears of age and older have been 
studied. Of these, 33 cases, or 20 per cent, 
were fatal. Included in the series are 65 
cases due to various t 3 ^pes of pneumococci, of 
which S terminated fatall 3 ', or 12 per cent. 


Sulfonamide thcmi)y was used in 12Sc.ases. 
Additional l 3 'i)e-spociric senim was given in 
5 of flicso case.s. Penicillin w.as used suc- 
cc.'-‘sfull 3 ' in 11 cases, including an emp 3 ‘ema 
due to f 3 'pe-III pneumococci in a man aged 
S-1 3 'c.ars and .a meningitis due to t 3 T)c-II 
imeumococci in a man aged 74 3 'ears. Al- 
though tlic fatalit 3 ' has been dramaticalh' 
reduced b 3 ' recent arlvances in thcnip 3 ’, 
I)neumonia is still a di.scasc with high in- 
cidence and high mortaIit 3 ’ in the aged. With 
the proper aj)prcciation of tlie complex 
problems encountered in the old, and with 
better methods of trc.at ment, one ma 3 ' look for 
further improvement in the results. The 
rliscase appears in unusual forms both in its 
onset and in its course in the aged, and is 
commonl 3 ' associated with other conditions 
wiiich ma 3 ' obscure and aggmvatc it. Pln*- 
sicians should be on the alert for pneumonia 
in the aged, recognize it wiicn it is present and 
treat it activch' in spite of wiiat ma 3 ' appear 
to be ovcrwiiclming obstacles. Its occurrence 
should not bo assumed mercl 3 ' because of its 
prevalence in the aged or because of the 
presence of a few nilcs at the bases of the lungs. 
The period of medical dcvelojjraent is past 
when an unqualified diagnosis of pneumonia 
on the death certificate of an elderl 3 ' person 
was considered adequate because no one 
expected old persons to recover from the 
disease. (Authors’ summar 3 ') — Pneumonia 
in (he Aged: A?) Arialysis of One Hundred 
Sixty-Six Cases of Its Occurrence in Patients 
Sixty Years Old and Orcr, F. D. Zeman & 
K. Wallach, Arch. Ini. Med., Jv7ic, 1949, 
77: 07S.—{G. C. Lei/icr) 

Penicillin Inhalation in Pneumonia. 
Twcnt 3 '-five patients with pneumonia were 
treated with aerosol penicillin. It was found 
that lobar pneumonia responds less well than 
bronchopneumonia or bronchiolitis. The rea- 
son undoubted^' is failure of the aerosol to 
enter a lobe which is entirel 3 ' filled with 
exsudatc. Patients were treated with one 
hour aerolization therap 3 ' twice dail 3 ’, 200,000 
units being used for each treatment. The 
temperature dropped to normal b 3 ' crisis 
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in which it did not occur as a natural disease. 
A specific dise.aso entity was established in a 
special strain of white mice bj' the nas.al in- 
stillation of lung and exudate susjicnsions 
from each of 14 adult albino rats affected with 
endemic pneumonia, but free from infectious 
catarrh. The induced disease was char- 
acterized by pneumonia (in 9C per cent), 
otitis media (in 9-i per cent) and rhinitis 
(in 30 per cent). It progressed slowl}’ after 
an incubation period of seven to fourteen 
days and was attended by a variable mortality 
which reached 33 per cent in twenty-two 
weelcs. Maintenance of the disease was 
regularly accomplished bj-- direct transmission 
from mouse to mouse but onlj' by the nasal 
route and only from the three foci of infection 
mentioned above. It was also transmissible 
by direct contact but required a prolonged 
period of c.\'posure. The pneumonia in mice 
resembled that of the rat in its initial in- 
volvement of the bronchioles but differs in not 
progressing to bronchiectasis. Symptomatic- 
ally and pathologically the mouse disease 
closely resembles infectious catarrh to which 
both the rat and the mouse are naturally 
subject. The two diseases can be readilj* 
differentiated in the mouse by microscopic 
examination. The disease established in 
mice by transfer from the rat is essentiallj' 
pneumonotropic, being limited to the respir- 
atory tract including the associated middle 
ears. Endemic pneumonia of the albino rat 
is commonlj' regarded as an infectious disease 
but its etiologj' is still uncertain. Critical 
study of endemic rat pneumonia has been 
particularly handicapped by the lack of 
suitsible (disease-free) rats, the disease being 
universally distributed in so far as is known. 
An additional source of error has been the 
coexistence of infectious c.atarrh which maj' 
simulate endemic pneumonia in its initial 
involvement of the lung. With the de- 
velopment of a specially selected (bred) 
strain of rats, infectious catarrh was elimin- 
ated, but still a high rate of endemic pneu- 
monia persisted in adult animals. It was for 
this reason that an alternative host was 
sought, under normal conditions free from 


tliis disea.se. Coccobacilliform bodies, pleuro- 
pncumonia-like organisms or other cultivable 
pathogenic bacteria could not be demon- 
strated in lung and axudate suspensions from 
selected adult rats, naturally infected with en- 
demic pneumonia, or from experimentally in- 
fected mice. In xdew of this, e.\'pcriments were 
earried out to determine whether the in- 
fective agent had the characteristics of a xirus. 
The agent from mice was found active through 
a dilution of I0“h It failed to pass through 
Berkefeld N filters but was generally present 
in V filtrates with a loss in titer up to a 1000- 
fold. It w.as largely removed from suspension 
on centrifugation at a speed of 9,000 R.P.M. 
for thirty minutes. The sediment thus ob- 
tained showed no morphological units on 
ordinarj’ staining but when impregnated with 
silver by the Morosow method the films did 
show intensely black and sharply outlined 
spherical particles wliich were smaller than 
tlie elementarj’ bodies of x-accirda. The 
sediments wei-c not sufficiently pure to war- 
rant identification of these particles. At- 
tempts to cultivate the agent in embrj’onated 
eggs were uniformly unsuccessful. In fluid 
suspension it failed to ^\■itllstand storage at 
40° C. for a weelc but remained \dable for at 
least three mouths in a frozen state under drj' 
ice. The agent thus axhibits many of the 
characteristics of a virus and is apparently 
the specific cause of the experimentally pro- 
duced mouse disKise. However, the agent 
has not been completely identified as the sole 
c!iuse of the rat disease. It can be concluded 
that it is a frequent resident of the lung in rat 
endemic pneumonia. — Studies on Endemic 
Pneumonia of the Albino Eat: LThc Trans- 
mission of a Communicable Disease to 
from Naturally Infected Rats. 11. The Naiurc 
of the Causal Agent in Experimentally lu- 
fecled Mice, J. B. Nelson, J. Exper. Med., 
July, 1940, 8f: 7 and 15.— {J. S. Woolley) 

Primary Atypical Pneumonia. — The authora 
present a clinical study of 75 cases and a 
radiograpliic studj' of 135 cases of primary 
atypical pneumonia, etiology unknown. A 
filtrable virus has been postulated in this 
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B. pi/ocyanws, B. protcvs or //. infhienzac. 
The treatment was particularly valuable in 
cases of (1) chronic bronchitis with spasm and 
(2) congestive cardiac failure aggravated by 
respirator}’’ infection. It produced dramatic 
subsidence of the toxemia in acute bronchitis, 
but was not particularly helpful in acute lung 
abcess. It hastened tlie recover}’ of pneu- 
monia patients with intractable bronchitis. 
Tuberculosis patients with superimposed 
nontuberculous bronchitis were relieved 
greatly. Most patients nith bronchiectasis 
were benefited but e.vpectoration was not 
abolished. — Pc7ncUH}} Inhahlion in Ptd- 
}nonary Disease, J. E. Hmnphrcy & 11. 
Joules, Lancet, August 11, 1940, Z: 221 . — 
(A. (?. Cohen) 

Streptococcus Pneumonia. — In this c.ase 
report of 4 patients with non-hemo!}’tic 
streptococcus pneumonia, the strilcing features 
were lack of response to sulfa drugs, relative 
leukopenia, remissions and exacerbations of 
the disease with final slow resolution, fre- 
quency of joint complications and an event- 
ual favorable prognosis. In all 4 cases alpha 
streptococci were isolated from the sputum in 
pure culture, and in one case there was as- 
sociated a septicemia with isolation of the 
same organisms from the blood and the 
pleural fluid. Recovei-y was slow but was 
eventually complete . — Streptococcal Pneu- 
monia, J. Eriksson, Acta med. Scanditiav., 
March SO, 1946, 124; 126. — {H. Marcus) 

Rheumatic Pneumonitis . — A 19-year old 
man vras seen who following scarlet fever 
developed pain and swelling of one hip and 
both ankles, shortness of breath, slight 
generalized edema. He died in respiratory 
distress thirty days after the onset of acute 
phar}’ngitis and fifteen days after the onset of 
rheumatic pain. Microscopic axamination of 
the lungs show’ed: “Few alveoli contained 
air. Many of them were filled with ho- 
mogeneous material characteristic of edema 
fluid, and most of them contained cells also. 
Many of the cells were large mononuclear 
cells of phagoc}'tic type. ... In some alveoli 


were desquamated chains of septal cells, 
mixed in plac&s with amorphous debris. In 
many places there was a thick eosinophilic 
hyaline membrane along the periphery of 
alveolar ducts, seemingly fixed as a lining to 
the wall, often partially .surrounding an air 
poclcet. In many places there were numerous 
er}’tUroc}’tes free in tlie alveoli, indi&iting 
recent c.api!!ary hemorrhage, but in no place 
was tins Ijeraorrliagc dense over a large area. 
Mononuclear cells predominated in the 
exudate. Mingled with them were var}'ing 
numbers of polymorphonuclear leukocytes, 
usually sp.arse, nowhere hea’iy. Capillaries 
were engorged. Alveolar walls contained 
man}’ mononuclear cells, some recognizable 
as lymphoc}'tes and many as swollen en- 
dothelial or other large mononuclear cells. 
In some places there were small but dense 
collections of lymphocytes and plasma cells. 
There were strands of fibrinous material ex- 
tending from some alveolar walls into the 
spaces. Interstitial edema was particularly 
noticeable in larger septa, and here also there 
were many focal infiltrations of l}’mphocytes 
and plasma cells, sometimes with a few 
histioc}’tes and leukocytes. Althougli rarel}’ 
a giant cell with hyperchromatic and irregular 
nucleus was encountered, notlung resembling 
a true Aschoff nodule was found. No or- 
ganisms were identified with the MaeCallum — 
Goodpasture stain.” In addition, hemor- 
rhagic nephritis was found. There was no 
cardiac involvement. It is believed that 
rheumatic pneumonitis occurs more often 
than it is suspected ; it is apparently sometimes 
mistaken for mrus infection of the lungs. 
Ph}’Bical and roentgenological signs as well 
as the anatomical findings of primary atypical 
pneumonia are similar to those in pneumonia 
occurring as a nonsuppurative sequel to 
hemolytic streptococcus infection. In rheu- 
matic pneumonitis there may be other 
nonsuppurative lesions, such as arthritis, hem- 
aturia, epistaxis, purpura, erythema margin- 
atum, encephalitis, cardiac changes. In 
primary atypical pneumonia there may be a 
high titer of cold agglutinins in the serum; 
in acute rheumatic fever there may be a 
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Slay and June. This disease was called by 
the iaity “privet cough” because of the 
species of wJiich flowers at that 

season. The symptoms consisted of a moder- 
ate cough productive of scanty sputum with 
a metallic taste. Tlie symptoms lasted over 
two daj's. Engel himself suffered from these 
symptoms. He liad X~my films which 
reve.a!ed massive pulmonaiy consolidation 
which cleared in one daj'- on one occasion and 
in she da 3 's on another occasion. He ran an 
eosinophilia of 25 per cent. He chose a friend 
at random who had a similar cough and whose 
X-ray films were similar, clearing in seven 
daj-s. Two-thirds of Engel’s cases were 
males, mostly adults. The marked seasonal 
incidence and epidemic form suggest a possible 
infectious etiolog 5 '^ such ns an at 5 ’pical \dnil 
infection. Autopsy material is mre because 
of the benign course. Some authors believe 
that the lung changes are due to emboli, in- 
farcts, bronchial asthma or atelectasis. Ac- 
cording to Engel there is a localized allergic 
edema. Von hlyenburg states that there is 
an eosinophilic pneumonia. He bases tliis 
on examinations in 14 accidental deaths. The 
spnptoms consisted of low-gmde fever, some 
cough with axpectoratioD, a metallic taste 
occ.'isionally noted in the sputum, occasional 
mild chest pain and astlimatic bi-eathing. 
On the wliolc the condition is discovered 
on routine examination. Twenty-five per 
cent arc discovered accidentally. A more 
acute form is described which persists longer. 
A chronic mild form is also described, but it 
i.s not certain that these three types are 
varieties of the same thing. Pleural effusion 
and asthma occ.asionaliy complicate the 
picture. The signs are few, but ciulness on 
jiercussion, diminished breath so\mcis and a 
few migrator}’ rales are sometimes noted. 
The white count usually ranges between 
8,000 and 15,000 with an eosinophilia. The 
X-i.iy films reveal large irregidarly outlined 
infiltrations, unilateral or bilateral, or small 
infmcl.avicular infiltrations comparable to 
those describes! by Assm.anu. A .suddenly 
appearing consolidation which disappears 
rapidly over a two-wcek period leaving fine 


scars is truly characteristic. Other con- 
solidations may appear in other areas. The 
differential diagnosis lies between tuber- 
culosis, embolus with infiirction, pneumonia, 
asthma with partial atelectasis, erj^hema 
nodosum and ■tdral infection. The prognosis 
is good. There is no special therapy unless 
parasites are found in winch case the parasitic 
infestation requires treatment. A case history 
is presented. — Loeffer's Syndrome {Transient 
Pulmonary Infiltrations with Eosiiwphilia), 
H. I. Spedor, Dis. of Chest, Scplemhcr- 
Odober, 194-5, 11: SSO. — {K. R. Boncot) 

Losffler’s Syndrome. — Fifteen patients 
with creeping eruption, a skin lesion usually 
caused by Ankylostomum braziliense, were 
X-rayed at intervals of three days for at least 
fourteen da}’S. In 9 patients transient, 
migratory, pulmonary infiltrations were found. 
The pulmonary lesions appeared usually after 
the seventh day of the sldn inrasion. All 
patients had peripliemi eosinophilia. Sputum 
eosinophilia varied from 2 per cent to 90 per 
cent. There was a paucity of pulmonary 
sj’inptoms and clinical signs. — Locflcr’s Syn- 
drome Associated with Creeping Eruption 
{Cutaneous Helminthiasis), D. 0. Wright 
& E. M. Gold, J. A. M. A., Avgust 11, 
19 'rJ, 12S: 10S3.—{H. Abeles) 

Loeffler’s Syndrome. — Most cases of Loef- 
fler’s sjmdrome have nather mild symptoms, 
such as general malaise, low-grade inter- 
mittent fever and upper respiratory symp- 
toms. Laboratory findings are eosinophilia, 
slightly increased sedimentation rate and a 
normal or slightly elevated leukocjde count. 
X-ray findings, often discovered on a routine 
chest film and confirmed by siibsecpient films, 
arc tnansitory pulmonary densities A'.ai’j'ing 
considerably in size and contour. There is no 
characteristic distribution and they may be 
unilateral or bilatenil. Tlie individual lesions 
are usually sharply demarcated, with irregular 
Imzy borders. Tlie density m,ay be homo- 
goneoiis or mottled .and the process may ex- 
tend in \'arions directions to involve the 
greater portion of one or more lobes. Similar 
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ini<i !i poorly drfincd, blurred peripherj*. The 
arens of motUirif; arc larger and morn numer- 
ous in the hilar region and oeeur more fre- 
quently in the bases than in the apiecs. The 
early stage of the disease, chamctcrir-cd by 
this diffuse puhuonnry mottling, seldom lasts 
more than four weeks and then gnulually 
disiippears leaving onl}' pmminent hilar and 
truncal markings. In a few eases no pul- 
monary abnormality can be demonstrated. 
The very efTcctivc treatment, discovered by 
chance, is neoarsphenamine, usually given 
every fourth day in a course of six treatments. 
At Grst there is a slight increase in the total 
white count, but later it abniptly drops. 
Clinical symptoms completely and rapidly 
disappear after the third injection. While 
there is nothing pathognomonic in the chest 
film and the disease may mimic other bron- 
chopulmonary’ _ conditions, the diagnosis is 
not difficult, but it is important because the 
treatment is simple and cffoctivc. — Eoaino- 
philtc Lvng, P. J. Nodes & F. C. Wood, 
Am. J. M. Sc., September, 19/, 5, 210-, 2SS. 
— (G. F. MUchcU) 

Tropical Eosinophilia. — The findings in S 
cases of tropical eosinophilia are analyzed. 
The disease as originally described is char- 
acterized by cough, fever, weight loss, hemop- 
tj’sis, asthma (or bronchitis), leukocytosis, 
eosinophilia and an X-raj’ picture closely 
resembling that of miliary tuberculosis. All 
but one of the author’s cases were under 30 
years of age and 6 of them were males. A low, 
irregular fever lasted several wedvs and was 
accompanied by drj’ cough. Physical signs 
over the chest were variable and transient. 
Many’ small scattered foci and prominent hi- 
lar shadows were seen in the chest film. En- 
largement of the spleen was present in only 2 
patients. Four patients had enlarged inguinal 
lymph nodes. The white cell count ranged 
from 15,000 to 25,000, the eosinophils, most 
of which were mature, from 32 to G7.5 per cent. 
The blood changes may persist long after the 
acute symptoms have subsided, sometimes for 
years. In no case was anemia found; the 
sedimentation rate was increased. Wasser- 


mann atul K.'ihn tc.sts were cIotw in 7 ca'^cs, in 
•1 of which the former was pnritivc and tlie 
latter jiegative; there was no evidence of 
f.yj>hiliH in the.“e rases. As for treatment, 
varioii.s arscnicaLs were u.sed, the efficacy of 
which rrmuin.s doubtful. However, the prog- 
nosis is gcncnilly good and most patients re- 
cover without treatment. The etiology is 
unknown; allergy seems unlikely, in ^^ew 
of the clinical picture and the increased sedi- 
mentation rate, svhich are more in favor of an 
infectious origin . — Tropical Eosinophilia, I. 
G. K. .'ifenon, Indian M. Gac., Janvari/, 
19.', SO: 2/,.—(P. Lmnj) 

Experimental Loeflier’s Syndrome. — Intra- 
tracheal instillations of horse .=cnim in sensi- 
tized rabbits c.auscd transitory pulmonary 
infiltrations which were rocntgcnologically de- 
monstrable and which cleared within one to 
two weeks The lungs showed congestion, 
edema and eosinophilic infiltrations of the 
trachcid and bronchial mucosa and of the 
parenchyma, ns well as areas of atelectasis and 
emphysema. However, in contradistinction 
to the disease in man, the pulmonary’ lesions 
wore not migratory’ and there was no cosino- 
philia in the peripheral blood. [The 
similarity between Loefilcr’s sy'ndrome and the 
c-xperimcntally’ produced lesions does not 
appear to be essential .) — Transilonj Pul- 
monary Infi'drations {Loeffler’s Syndrome) in 
Rabbits, P. A. IlcrlnU & F. R. Kvmy, Arch. 
Path., May, 19.', C, 41: /,S9. — (ilf. Pinner) 

Syphilis of Lung. — Sy’pliilis of the lung is 
not rare among the Bantus of South Africa. 
Tlie lesions belong to the tertiary stage and 
consist of gummata or dift'use fibrosis or com- 
binations of each. The middle and lower 
lobes are most often affected. Pulmonary’ 
lesions arc almost alway’s accompanied by’ 
sy’philitic aortitis. The symptoms and signs 
simulate those of the more chronic pulmonary’ 
diseases. Roentgenographicaliy’ there may’ be 
lobar or patchy’ infiltration, oval opacities of 
x’ary’ing sizes, accentuation of the bronchial 
and vascular shadows or complete opacity 
of one side of the chest with retraction of the 
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quickly to treatment with potassium iodide. 
When mouth gargling and cleaning of the 
teeth were fastidiously carried out before 
expectoration into a sterilized receptacle in a 
control scries of 32 patients suffering from 
pulmonary tuberculosis, in 6S.75 per cent of 
them Candida albicans was more or less 
constantly present in the sputum before and 
after mouth-cleaning. It seems possible th.at 
in some of these cases the fungus may have 
been vegetating scrprophj-tically in a lung 
cavity. In another group of patients with 
nontuberculous c,a\itation of the lung, on 
w'hom bronchoscopic sw’abbing was done, 
Candida albicans, although found in thesputum 
of some both before and after mouth-cleansing, 
was never found in the bronchoscopic swab- 
bings. The potentially pathogenic mould 
Aspergillus fttmigahts is found occasionalK’ in 
samples of sputum from tuberculous patients 
with no known pathological significance. A 
culture identified as an unusually thermo- 
pliilic strain of A.fumigalm was isolated from 
the sputum of a unique case of apparent acute 
aspergillosis of the lungs. Although the 
patient’s state was critical, complete recovery 
was effected by administration of potassium 
iodide after sulphonamide therapj' had failed. 
An interesting entity known as farmer’s 
lung was reported. It is clinically and radio- 
logically a fairly well characterized disease 
and is commonly believed to be a land of 
pulmonarj’^ mycosis. The usual history is 
that a farmer, after worldng continuously for 
a time with mouldy hay from which a steam- 
lilce cloud of fungus-laden dust arises, develops 
a short dry cough with little or no e.x- 
peotoration; he may also suffer from general 
malaise, w'eakness and slight fever, but the 
outstanding feature is distressing dyspnea 
provoked by any physical e.xertion. Removal 
from exposure to mouldy hay dust is follow'ed 
by rapid recovery, which is usuallj^ complete 
and permanent if further e.\-posure is avoided. 
With successive seasonal recurrences the 
disease tends to progress to chronic! ty; the 
cough becomes more productive, the abundant 
sputum is tenacious and froths' or purulent and 
slight hemoptj^ismayoccur;phjfsicalwe.akness 
is marked and the dyspnea severe. At this 


stage the lung may show fibrosis, cmphj'sema, 
and pos-sibly bronchiectesis, and the X-ray 
picture is usually characteristic. The re- 
Kation of farmer’s lung to inhalation of mouldj' 
hay dust is unquestioned, but the commonly 
held \'icw that it is a true pulmonarj’ mycosis 
is based only on the occupational history of 
the patient and the cultivation of moulds 
from his sputum. The anaerobic specie.s 
Ac!ino7ivjccs boris was cultivated from the 
sputum in 2 ca.ses. In one of the.se the lesion 
appaared to be confined to the lung, but in the 
other case the lung infection, complicated bj' 
empyema, was part of a genemlized dise.ase 
which proved to be fatal. — A Stirvcy of 
Fungous Diseases in Great Britain, J. T. 
Duncan, Brit. M. J., November 24, 104 o, 
2:715.— iP. H. Cohen) 

Moniliasis. — In a 44 year old woman a 
diagnosis of pulmonary moniliasis w.asmade 
on the basis of sputum .and X-ray studies. 
Candida albicans was isolated from the sputum 
on numerous occ.asions. The patient was 
sensitive to iodines and gentian xuolet therapy 
c.ausod an unfavorable reaction. A skin test 
with an autogenous vaccine of Candida 
albicans was negative. No agglutinins for 
the fungus could be found in the patient’s 
serum. A skin test with an anti-candida 
albicans rabbit serum was strongly positive. 
Hypersensitmty to rabbit serum was ex- 
cluded. The patient was treated with in- 
creasing doses of the immune rabbit serum. 
The desensitization series was repeated twice. 
Following the administration of the serum the 
patient made a dramatic recover^'. — Recover!/ 
from Pulmonary Moniliasis folloiving Scrum 
Therapy, J. S. Hiatt, ,Jr. & D. S. Martin, J. 
A. M. A., January 26, 1946, 130: 206. — (H. 
Abeks) 

Coccidioidin Tests. — The authors observed 
an apparent increase in cases of minimal 
tuberculosis in an Army Genera! hospital 
which served the southwestern part of the 
United States. lutracutaneous tests, with 
both tuberculin and coccidioidin, were carried 
out on all persons with suspicious lung lesions. 
One or more coccidioidin tests were m«d« on 
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372 patients; 125 of these were positive. 'One 
hundred selected cases with positive cocci- 
dioidin test and residual X-ray findings were 
chosen for tliis study. Coccidioidomycosis 
is caused by the fungus Coccidioides immitis. 
The organism is present in the soil of certain 
arid regions; parts of central and southern 
California, Arizona, New Mexico and West 
Texas. It has been isolated also from a 
number of wild rodents. The organism is 
diphasic. The infective form occurs in the 
soil and on culture media in the form of hyphae 
with chlamydospores. In animal tissue the 
organism occurs as a spherule with a doubly 
retractile wall. The spherules, which vary 
from 10 to 60 micra in diameter, mutiply by 
endosporulation. The organism enters the 
body through inhalation of infected dust or, 
rarely, through a break in the skin. Most 
infections are mild, self-limited and involve 
the lungs and associated mediastinal lymph 
nodes. Immunity develops and reinfection 
does not occur. Very rarely, the infection 
gains entrance into the blood stream from the 
lungs; all organs may be involved and the 
fatality rate is high. On the chest X-ray 
films, the initial lesion is a pneumonic area of 
variable size and location. Shortly thereafter, 
one or both hilar regions usually show evidence 
of lymph node enlargement. The pneumonic 
density regresses udthin a period of weeks or 
months. The initial lesion may be confused 
with a typical pneumonia. In the course of 
healing, the lesion may occasionally remain 
unchanged; annular densities or strand-like 
infiltrations may persist. Fifty-two of the 
100 patients gave a history of pulmonary 
symptoms following entrance into the desert; 
symptoms were not characteristic. The im- 
portance of X-ray examination is emphasized 
by the fact that phj’sical examination of the 
chest is negative in most cases. The coc- 
cidioidin skin test is a very reliable procedure. 
Skin sensitivity does not develop in response 
to the subcutaneous injection of coccidioidin. 
In 2 positive cases the test later became neg- 
ative as the patients became desperately 
ill with disseminated disease. False tran- 
sient positive blood Kahn and Wasserman 
reactions were noted in 5 seriously ill patients. 


The sedimentation rate is elevated during 
active stages of the disease. The fungus was 
isolated by sputum culture in 9 patients; all 
were seriously ill. The spherules were also 
seen in spinal fluid smear in one patient. 
A positive smear with negative culture is not 
considered definitely indicative of infection. 
Complement fixation and precipitins may be 
found in the blood, spinal fluid and chest 
fluid in the active stages of the disease. The 
X-ray findings can be grouped under five 
major types: (f) pneumonic infiltrations; 
(£) mediastinal lymphadenopathy; these 
changes are very common, may persist for 
months, may occur with no demonstrable 
parenchymal lesion and they may serve as a 
means of differentiation from reinfection 
tuberculosis; (5) discrete nodular densities 
which may occasionally calcify; (4) annular 
shadows with relativel 3 ’^ thick walls; (d) 
upper lobe infiltrations. Four cases, in which 
the above X-ray findings were observed, 
came to autopsy . — A Study of One Hundred 
Cases with a Positive Coccidioidin Skin Test, 
D. Clark & J. H. Gilmore, Ann. Ini. Med., 
January, 1940, 24: 40. — {H. R. Nayer) 

Pulmonary Actinomycosis. — The term 
actinomycosis is applied to two groups of dis- 
eases of man and animals. In one group, an 
anaerobic organism, Actinomyces boiris, is 
found; in this t 3 '^pe, the characteristic “sul- 
phur granules” are observed in pus or tissues. 
The second group includes aerobic filamen- 
tous branching organisms without any radial 
arrangement and without granule formation; 
two type species are: Actinomyces graminis 
wluch is non-acid-fast and Actinonujccs 
asteroides which is acid-fast. Proved cases of 
infection vith Actinomyces graminis are 
rare. A low grade pathogenicity of this 
organism has been demonstrated for rabbits. 
The case history of a 16-year old boy is pre- 
sented in whom Actinomyces graminis was 
identified in bronchial secretion, sputa and 
pleural fluid before death and in pleural fluid 
and multiple absce.sses of the lung at autopsy. 
The illness began with fever, left chest pain 
and nonproductive cough. On admission, 
there were sparse physical signs over the left 
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chest. These increased subsequcntlj'' and 
roenlgeuogram ieve.a!ed extensive involve- 
ment of the left lung. Bronchoscopy dis- 
closed an inflaranwtory lesion causing partial 
obstruction of the left upper lobe bronchus. 
Treatment with sulfonamide drugs, roentgen 
ray radiation, iodides and blood transfusion 
was inelTectivc. Clinical course was pro- 
gressively dovyrnbill with increasing dj'spnca, 
drenching sweats and a wmcldng cough. A 
loud pericardial friction rub was lieard toward 
the end of the illness. During the last fortj'- 
eiglit hours of his illness, patient received 
100,000 units of penicillin. He died approxi- 
mately three months following onset of sjunp- 
toms. AutQps3' revealed actinomycosis of tlie 
left upper lobe with invasion of the pericar- 
dium, chronic n^'oearditis, and left empj’cma. 
Aciinomyccs graminis was demonstrated both 
before and after death by smeais and cultural 
means . — Pulmonary Actinomycosis Due (o 
Actinomyces Graminis, J. P. Lynch cfc Re- 
becca A. Halt, Ann. Int. Med., July, 1943, 23: 
91.— (H. R. Narjer) 

Pulmonary Actinomycosis and Penicitlin. — 
Visceral actinomycosis, especially in the stage 
of sinus formation, represents a very' difficult 
therapeutic problem. One case of far ad- 
vanced pulmonary actinomj'cosis with fistiilae 
was treated with penicillin. Improvement in 
the patient’s condition was noted after the 
adnunistration of 1,000,000 units of penicillin, 
wliich became more accentuated after 

3.000. 000 units; sinus closure occurred after 

8.000. 000 units. Continuing the treatment 
until a total dosage of 15,800,000 units was 
reached during a period of six months, a state 
of apparent cure was obtained with gain in 
weight, improvement in the- Xray appearance 
of the lesions and an approximately normal 
blood count; the sedimentation rate remained, 
however, elevated. After a four-week period 
of interruption of the treatment there was a 
relapse wliich responded promptly to the 
resumed administration of penicillin. Al- 
though the %ralue of penicillin in the treatment 
of actinomjfcosis cannot be properly assessed 
as yet, it would appear from this case that in- 
tensive and prolonged treatment may be 


effective, especially in the c.arlier stages of the 
disease . — Adinomicosis loraco-pleuro-pidmo- 
nar y pcnidlina, A. E. Baila tft A, J. Macchi, 
Rev. Asoc. m6d. nrgcnl., March, 1946, 60: 151. 
— (L. Molnar) 

Hydatid Cyst. — ^Tlie mctliod of inclusion 
of sputum and sf.nining noth Best’s carmin 
permits the diagnosis of hj'datid disease 
before the rupture of the c^'st, at a time when 
no scoltces or hooks can be found in the 
sputum. This method was instrumental in 
arrhdng at a correct diagnosis of eclunococ- 
cosis in 13 cases. In 12 of these cases the 
diagnosis was confirmed by surgic.al inter- 
%'ention; wliile in one case the rupture of the 
cj’st occurred short!}’’ after the sputum had 
been collected for uxamination. The chiti- 
nous nvterna! laj'cr of the hydatid cyst has a 
solid and resistant structure. Wlien the 
adventitial reaction of the organ, which is the 
site of the disease, develops favorable con- 
ditions for infection, the products of the re- 
sulting inflammation disintegrate the outer 
!aj’’ers of the chitinous membrane. In the 
case of the lung, or in otlier organs which have 
a natural canalicular outlet, the disintegrated 
fragments may be convey^ed udtb the se- 
cretions to the exterior. This is the rationale 
on which Best’s staining method is based. 
The adventitia represents the active reaction 
of the lung to the presence of the parasite. 
The rartual space between the adventitia and 
the chitinous membrane is soon converted into 
a real space as a consequence of the necrosis 
and of the inflammatory’ changes that take 
place in this area. Bronchogenic or hema- 
togeneous infection occure and leads to sup- 
puration. Bronchi may also be involved in 
the process and the damage suffered bj’’ their 
wail may cause perforation and drainage of 
the purulent materal tiu'ough the bronchial 
tree. Tliis process is the anatomic.al sub- 
stratum of the knonm “congestive episodes” 
in the course of hydatid disease of the lung. 
These episodes are characterized by fever, 
chest pain, increase in the amount of nxpecto- 
ration and hemoptysis. Koentgenologically 
there is an increase of the shadow of the cyst 
in the first phase, followed by’ the appearance 
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of a gaseous layer around the cj-st after the gastrointestinal tract. Children and farm- 
perforation of the bronchus and the elimi- hands are particularly prone to infection, 
nation of the puralent material. Careful The opinion that the ova enter the lungs di- 
and repeated sputum examinations at the rcctly has not been substantiated. Multiple 
moment when these phenomena take place cj'sts are present in one-third of all patients 
will lead to the correct diagnosis. The ma- suffering from the disease. As the cyst grows 


terial derived from the chitinous membrane 
of the hydatid cj-st is stained red with Best's 
camiin. Another characteristic of tliis ma- 
terial is the presence of phagocytic cells ar- 
ranged in palisades around the hydatid struc- 
tures. It is by no means easy always to reach 
a definite diagnostic conclusion based on the 
histological appearance because, besides hy- 
datid derivatives, there may be present many 
other granular or filamentous Best-positive 
elements in the sputum. The shape and 
size, as well as the position of these particles, 
if carefully evaluated, vail usually reveal their 
origin from the hj'datid cj-st, but it is em- 
phasized that the finding of Best-positive 
particles has only value as a presumptive 
e^•idence of hydatid disease . — Diagnostico 
de quisle Mdaiico Malina (no roto) del pulmon 
mediante la inclusion de esputos, E. P. Lasnicr 
& J. F. Cassinclli, An. Fac de med. de Mon- 
tevideo, December, 194-5, 30: 903. — (L. Molnar) 

Hydatid Cyst. — Hj'datid disease is very 
conunon in some countries. The parasite, 
Echinococcus granulosus, is a tapeworm and 
li%'es in the intestinal canal of the dog and 
allied species. Its ova are passed in the 
feces; they are then ingested by the inter- 
mediate host, most often sheep, but also 
other animals, including man. Some of these 
hatch in the stomach, enter the portal cir- 
culation and are ferried to the liver. The 
majority lodge here, but othere pass on to the 
lungs and other organs. The embryo then 
grows; the surrounding tissue is compressed 
to form a capsule and the whole lesion is called 
an hydatid cyst. Further evolution occurs 
witliin the cj’st. Eventually scolices are 
formed; these are the heads of the future 
tapeworms. When the sheep dies, the con- 
taminated viscera may be ingested by dogs. 
In man, infestation generally takes place by 
direct contact vith dogs. The live ova are 
found in the fur of the animals and enter the 


in the lungs, encroaclimcnt upon the blood 
vessels and bronchi results in local areas of 
emphj'sema, atelectasis, infarction and pneu- 
monitis. The course of events is influenced 
also by the position of the cyst. Those near 
the Mlum often erode a major bronchus early 
and arc coughed up; 70 to SO per cent arc thus 
cured spontaneously. Othere erode a large 
blood vessel vdth fatal results. Cj^sts in the 
periphery' of the lung invade the pleura early. 
A sterile effusion, empyema or pneumothorax 
may ensue. Invasion of the mediastinum 
may' result in emphysema or suppuration. 
Pressure upon the chest wall may result in 
atrophy of the bones. Multiple cysts in the 
lung are not uncommon. A variety of com- 
plications may' befall a simple cyst. It may 
die without suppuration. The cyst may 
rupture into a bronchus in a variety of ways. 
The cliief complications are residual pul- 
monary changes, infection and anaphylaxis, 
due to liberation of hy'datid fluid. Suffo- 
cation due to impaction of the membranes in 
the larynx may occur. Daughter cysts are 
acquired by rupture of a primary' cyst located 
in the right heart. Cy'sts in the upper part 
of the right lobe of the liver always extend 
toward the thorax. Such extension can re- 
sult in a variety of pleuropulmonary com- 
plications; in such cases, bile is frequently 
found in the sputum. No biological test in 
use is entirely specific, axcept the detection 
of part of the cyst or its contents in the spu- 
tum. However the combined use of the 
complement-fixation test and Casoni intra- 
cutaneous test has resulted in great accuracy 
in diagnosis. The ordinary roentgenographic 
appearance of a simple cyst is a rounded 
shadow of uniform density and sharp outline. 
They are seldom completely circular and the 
outline is generally blurred in one or more 
places. If air should be insinuated between 
the adventitia and the laminated membrane, 
a slender crescent will be seen, which is 
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pathognomonic. Other unusual signs, less 
frequently seen, result from the rupture of the 
cyst. Calcium deposited in the adventitia is 
a valuable sign of hydatid disease. Medical 
and roentgen therapy are of no value. Simple 
peripheral cysts can be removed by enuclea- 
tion. The authors propose lobectomy for the 
treatment of larger or complicated cysts. 
In 4 cases the results have been gratifjdng. — 
Pulmonary Hydatid Disease, M. R. Barrett 
& D. Thomas, Brit. J. Tuherc., April-July, 
1944 , 38: S9. — (A. G. Cohen) 

Boeck’s Sarcoidosis. — ^The elucidation of the 
clinical picture of sarcoidosis has developed 
slowly. The skin lesions were first described 
under various names and gradually other 
signs were uncovered and correlated. The 
consensus, at present, seems to be veering 
away from the belief that the tubercle bacillus 
is the etiological agent. Other views as to 
etiology are: {!) nonspecific tissue response 
evoked by various agents such as leprosy, 
syphilis, yaws, brucellosis, leislunania and 
Ijonphogranuloma venereum; (2) reticulo-en- 
dotheliosis comparable to Hodgkin’s disease; 
(S) neoplasm. The average age of reported 
cases lies between 20 and 40 j’-eam. The 
histopathologj’- is uniformly constant, con- 
sisting essentially of collections of epithelioid 
cells arranged m the form of miliary tubercles. 
Occasionally, one or more giant cells are found 
in the centre and more rarely in the periphery 
of the tubercle. The absence of inflammatorj’^ 
changes and caseation is characteristic. 
There is a marked tendency to fibrosis, A 
slight anemia and eosinopliilia are usually 
present. The erjdhrocyte sedimentation rate 
is increased and the serum protein rises to 
levels of 9.0 to 9.6 g. per cent. A peripheral 
monocytosis may be found in the early stages. 
The tuberculin reaction becomes negative in 
those who Inave the disease in its later stages; 
this occurs even in tliose who may react 
positively in the early stages. The most fre- 
quent sites of involvement are the skin, l}Tnph 
nodes, lungs, liver, spleen and bone marrow. 
The skin lesions, usuallj* present on the nose, 
cheeks, car lobes, fingers .and toes, appear as 
reddish infiltrations with sharp borders, local- 


ized in the subcutaneous tissues. Other 
variations of the skin lesions include papular 
eruptions, telangiectatic soft areas and large 
serpiginous areas. The enlarged lymph nodes 
are smooth, discrete, freel3'- movable and 
painless. The liilar nodes are frequentl}’’ in- 
volved. In the lungs, the sarcoid tubercles 
are present frequentl}’' in the parenchyma pro- 
per. The miliary lesions may result in di- 
minution of the pulmonar}’- vascular bed with 
increased resistence to the flow from theright 
heart, resulting eventuall}’’ in heart failure. 
Minimal pulmonarj’’ sj’mptoms may ac- 
company extensive X-ray involvement. 
Bone lesions have been found in up to 20 per 
cent of patients. Typical changes are seen 
mainly in the phalanges but long bones may 
be involved. Areas of bone disease may be 
accompanied by ej’^anosis and bluish red 
discoloration. Joint involvement is usuall}’’ 
not painful. The medullary portion of the 
bone is mainly involved. Two tjqies of bone 
changes are present: (I) multiple, circular 
punched out areas of rarefaction and reticu- 
lation; (2) general atrophy of the bones of 
the hands and feet. Lesions of the eyes and 
orbit are frequent. The anterior part of the 
uveal tract is most frequently involved. 
Association of eye lesions vith parotid en- 
largement, accompanied b}’’ facial paral}’sis, 
forms the uveo-parotid sjuidrome. Although 
occurring more rarely, involvement of .almost 
every organ in the body has been reported 
including the pituitary, brain, heart, pancre.as, 
kidney, thjToid and testes. Diagnosis can 
be made positively only by axamination of 
biopsy specimens . — Pathology of Bocck's Sar- 
coid, C. T. Stone, Jr., New Orleans M. & S- 
J., February, 1940, 98: 309.— (H. R. Naycr) 

Liver Puncture in Sarcoidosis. — ^The diag- 
nosis of sarcoidosis can often be suspect^ 
clinically, but if no enlargement of superficial 
Ijunph nodes is present and biopsy cannot be 
done, the diagnosis remains in doubt. In the 
author’s hands, aspiration biopsj' of the liver 
has been found an extremely useful diagnostic 
test. In 14 patients in whom the diagnosis 
of sarcoidosis was made on clinical grounds, 
liver biopsy by aspiration pelded positive 
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results in 11. Typical tuberculoid lesions 
were usually situated in the portal areas, but 
were also found in the parenchyma. In the 
S patients who showed normal aspirations, 

2 were in a clinical phase which was definitely 
inactive. The other case' had characteristic 
plnn lesions wliich were biopsied. The 
chances, then, of making the diagnosis in an 
active case of sarcoidosis by liver biopsy are 
excellent. Liver biopsies were also done on 9 
cases of active pulmonary tuberculosis. 
Aside from a mild form of atrophy in 3 cases, 
noticing unsual was found. Specifically, there 
were no epithelioid tubercles present. — On 
Morbid Conditions of the Liver and the Diag- 
nosis of the Disease of Besnier-Boeck-Schaii- 
mann, F. S. P. van Buchem, Acta mcd. 
Scandinav., March SO, 1946, 124: 168 . — 
(H. Marcus) 

Typhoid and Salmonella Infections.— 
Pleural and pulmonary complications of 
typhoid fever, although unusual, have been 
described in the American and European 
literature. Bronchitis is very frequent and 
usually mild. Typhoid pneumonia may be 
bronchial or lobar in type. Pulmonaiy 
infarction may also occur. Abscess is the 
rarest puhnonarj'' complication of typhoid 
fever. Pleurisy is almost always accom- 
'panied by a subjacent pneumonitis. The 
pleural fluid is usually sero-fibrinous or 
hemorrhagic, rarelj’- purulent. Pleural ef- 
fusions in typhoid fever are benign. The 
possibility of a concurrent tuberculous ef- 
fusion must always be considered. Typhoid 
bacilli have been isolated from such effusions. 
The authors report 2 cases of typhoid fever 
with complicating pleural empyema; tj^jlioid 
bacilli were isolated from the pus in both 
instances. Both patients required surgical 
treatment for the empyemata; one terminated 
fatally. A third patient developed a typhoid 
osteochondritis of a rib following a bout of 
typhoid fever; tlfis was cured by surgical 
excision. The chest complications of sal- 
monella infections are similar to those of 
typhoid fever. S. paratyphi A or B are the 
most frequent pathogens; S. suipestifer is 
occasionally found. The authors report one 


patient with a pleural empyema from which, 
on different occasions, S. paratyphi B, S. 
typhi murium and S. cholerae suis were 
isolated. Another patient was seen with a 
perichondral abscess from wliich S. cholerae 
suis was isolated; this patient was cured by 
surgical excision and radiotherapy . — Some 
Unusual Thoracic Complications of Typhoid 
and Salmonella Infections, G. R. Minor & 
M. L. White, Jr., Ann. Int. Med., January, 
1946, 24: 27.~{H. R. Nayer) 

Neuromuscular System of Lung. — ^The 
lung does not only follow passively the 
movements of the thoracic cage but has an 
active movement of its owm synchronized 
with the thorax. Under certain circum- 
stances, there are discrepancies in these two 
movements wliich then result in disease. 
Each segment has a neuromuscular system of 
its own. In the thoracoscope, normal seg- 
ments surrounded by atelectatic lung tissue 
can be easily recognized. The normal par- 
enchyma dilates during inspiration while 
atelectatic segments remain immobile. The 
depression of the visceral surface wliich is 
typical of atelectasis, augments during in- 
spiration. Generally these atelectases are 
of long standing but on certain occasions, the 
sudden beginning of an atelectasis can be 
seen during thoracoscopy. These atelectases 
are the result of a reflex and can be produced 
in animal experiments by irritation of the 
normal pleura. There W’as no bronchial dis- 
location or obstmetion which could have 
been the cause of the atelectasis. Monaldi 
has shown that the pericavitary wall is not 
formed by fibrous tissue which would be 
anatomically irriversible. The pericavitary 
reaction is due to an atelectasis of pulmonary 
parenchyma wliich can be aerated again and 
recuperate its normal functions. The con- 
cept that tliis atelectatic w’all is produced by 
the endocavitary pressure is wrong. Positive 
pressure is found in a veiy small number of 
cavities and generally it does not exceed more 
than 4 or 5 cm. of -water. This would be 
entirely insufficient to cause the atelectasis. 
A few days after a Monaldi operation the 
X-ray film shows a shadow in the ca-vity 
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which extends into the surrounding tissue. 
The same shadow appears after open drainage 
without aspiration. Tliis is due to serous 
fluid in the intei-stices. The atelectatic lung 
is strongly vascularized and the drop in tire 
intraalveolar pressure facilitates the extrava- 
sation of the fluid. The elevation of the 
hemidiaphragm and the frequent demtion 
of the trachea towards the affected side is due 
to a reduction in volume of the atelectatic re- 
gion. The reflex of contraction of the muscles 
in the regional parenchyma has all the char- 
acteristics of other muscle reflexes. Me- 
chanically provoked atelectasis, as during 
bronchoscopj'’ or Monaldi operation, may 
occupj" the entire lung. But the autonomy of 
the neuro-vegetative system of the pulmonarj' 
segments allows each segment to contract 
independently. The human lung is morpho- 
logically and embiyolo^cally a composition 
of multiple elementarj' lungs. As further 
proof that there is a separate neuro-vegetative 
- sj'stem in the pulmonary segments the author 
has succeeded in producing localized ate- 
lectasis and changes in the endocaxdtary 
pressure by subcutaneous injection of small 
quantities of acetyl-chohne. Splendid il- 
lustrations and diagrams accompany the 
paper, — E7isaianzas proporcionadas por la 
toracoscopia y por cl mclodo dc Monaldi, D. 
Xalabardcr, Publ. del Inst. AntUnberculoso 
“Francisco Moragas”, Barcelona, 1S4^, 6: 65. 
— (TF. Sudenty) 

Pulmonary Segments. — ^The lung can be 
dirdded into 4 great areas of ventilation, the 
dorsal, the ventral, the external parabroncliial 
and the internal parabroncliial areas. The 
apical segment is either part of the dorsal or of 
the ventral area. A pulmonaiy segment can 
be defined as a part of the lung wliich is venti- 
lated by a branch of a lobar bronchus. The 
superior lobe is so dhdded in superior dorsal, 
apical, superior ventral and external para- 
bronchial segments; the middle lobe into the 
first inferior ventral and the medial external 
parabroncliial segment; and the inferior lobe 
in 4 inferior dorsal zones, 3 inferior ventral 
zones, an external parabroncliial and the 
eardiac zone. The left lung has exactly the 


same subdiadsions wdth the only difference 
that the region wliich corresponds to tlie 
middle lobe on the right is not fed a princi- 
pal bronchus but bj*^ a branch from the 
bronchus of the upper lobe. Each segment 
forms an anatomical unit and is separated 
from the neighboring segment by a connective 
tissue wall in which the veins run to the liilum. 
It may form an independent or accessoiy lobe 
which then shows definite interlobar fissures. 
The most frequent accessory lobe is the left 
middle lobe. The cardiac segment forms the 
mediastino-diapliragmatic triangle. If seen 
in an X-raj' film, this triangle has been in- 
terpreted often as mediastinal pleuris3x But 
it is now established that the picture of in- 
creased linear markings or haziness in this 
area corresponds to an infiltration or an ate- 
lectasis of the cardiac segment. The cardiac 
segment is an anatomical unit with functional 
and pathological independence. The cardiac 
bronchus is a special bronchus. It ventilates 
an independent cardiac lobe in all mammals 
with the exclusion of man. It has a special 
tendency to malformations, such as bronclueo- 
tasis. The direct continuation of tlie air cur- 
rent from the trachea through the bronchus, 
favors local air-borne infections and location of 
foreign bodies. The apical segment is aired 
by a ramification of the superior lobe bron- 
chus. It is the zone of most frequent loasli- 
zation of tuberculosis. In the X-ray film it 
e-xtends from the upper pole of the apex to 
the lower delimitation of the firat intercostal 
space. Towards the midline, it blends into 
the hilum. The apical segment includes the 
apical, the infraclaxdcular and the inter- 
cleido-liilar zones. It is separated from the 
neighboring zones by a connective tissue wall. 
The typical "earlj’- infiltrate” is general!}'’ 
situated in the Lateral portion of the infra- 
claxdcular region. The study of the reaction 
of the pulmonar}’’ segments towards tubercu- 
losis, neoplasms, broncliiectasis, etc. helps in 
the diagnosis of ine\-plicab)e X-ray findings. 
The article is illustrated by excellent X-ra}* 
pictures and diagrams. — Anolomia y fi^o- 
palologia dc las sonas pulmonarcs, 1. Blajnt 
Pena, Ptibl. del Insi. Antiinberadosa “Fran- 
cisco Moragas", Barcelona, 194'^, 
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Lobar and Segmental Collapse of Lung. — 
The paper is intended to present certain signs 
■wlncli are of value in the recognition of col- 
lapse of an entire lung or a major part thereof. 
Renewing 85,000 chest examinations, 12,000 
were renewed in detail, 600 of whom had at 
least one lobe that was less than two-thirds its 
normal size. Only collapse due to intrinsic 
lung disease was included. The collapse was 
limited to a single lobe or segment in 71 per 
cent, involved 2 or more lobe in IS per cent 
and was massive in 11 per cent. The left 
lower lobe was most frequently involved, the 
right middle and right upper being nmet in 
frequency. There would have been a larger 
number with extensive collapse if those fol- 
lowing operative procedures liad been in- 
cluded. The collapse of an entire lung, acute 
or chronic, us\ially rcvc.als the characteristic 
X-ray signs of abnormal increased density, 
elevation of the diaphragm, displacement of 
the metliaslinum and narrowing of the rib 
spaces. In acute collapse the increased 
density is usually homogeneous and the struc- 
ture of the involved lung is obscured. The 
side of the chast containing the collapsed lung 
Is more radiopaque .as comp.ared to the op- 
posite side. The .amount of displacement of 
the mediastinum i.s approximately the same 
regardless of which side is in\-olYcd, and there 
is a definite inspiratorj- sliift to the side of the 
Ic.^ion seen during fluoroscopy. The dia- 
phragm Is not only elevated, but usually shows 
some limitation of motion during flaoro,seopy. 
The right side i« more diflicult to localiro with 
a has,,! oolL'ips<s. Jf remeralxired that 
most of thc'^e signs arc the rcsulfj? of a dccrc-ase 


in size of the involved lung, there will be less 
confusion with other disease processes. In 
chronic collapse of the lung there may be little 
difference from that of an acute collapse, or 
the area maj' be so small as to be difficult to 
discover. However, the collapsed lung lies 
posteriorly and medially and on the left is 
often partially obscured b}’’ the cardiac shadow 
or other mediastinal contents. On the right 
it blends with the shadow of liver, diaphragm 
and mediastinum. Here, too, there is a 
sliift of the mediastinum although it is not so 
apparent. The uninvolved emphj'sematous 
lung tends to lierniate through the mediasti- 
num, usually in the anterior mediastinum. 
Pulmonarj* herniation is recognized chiefly 
in the lateral roentgenogram wliich shows an 
increase in the distance between the sternum 
and anterior border of the heart and ascending 
aorta. The distribution and size of the 
vascular shadows may also aid in the recogni- 
tion of herniation. The size of the hernia 
depends upon the e-xtent and duration of the 
collapse and in some it is so severe that the 
uninvolved lung may almost completelj’’ 
aerate the opposite chest. The right lung is 
most frequently and axtensively involved. A 
sizable hernia w.<is not observed in acute 
collapse in this series. Diaphragmatic 
changes arc less marked in chronic collapse 
because of compensation by the herniated 
lung. This latter Laefor may also effect (he 
apparent narrowing of rib spaces, but the 
tendency for the involved side to bo sniallcr 
than normal is true in chronic as well as acute 
collapse . — The Roentgen Appearance oj Lobar 
and Segmental Collapse of the Lung: III, 
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l\>Unpu' of (VI r.ntire l.w»J or lU Major 
Pari Tlrrcof, L. h. U. Ihlr, 

nmlwlor.h Jvhj, (f'*. f'. 

clidl) 

Collnpse of RirM Middlr Lobe.—f’ollip »• 
of the riKht muUUf lobe of the Umjt ornir fre- 
qiiently. In fifW c:\H" 5 of collnp-e f tiidied, 
per cent reveah'd cohnjs'e of the rii;Ut uhddle 
lobe. It often i*^ eonfin'ed nith interloh-ir 
effusion hccuvne in eoibp e of thi^: IoIh- the 
geptn teiui to l>ecoine clo'-er to^etl'er !uul tlie 
finnl phaclow of incrc.i'=e(l deiiMly may tinu 
simulate nn cfTuvton, However, if certain 
ticfvuitc chamctcri^tic.p are loohed for and tin ir 
imiKirtancc rceopiircd, llie diat;no-is of cob 
lapse of the middle lobe can ls> ncninUely 
made. The middle lobe lie-, in the itntcro. 
inferior portion of the. rij:ht client niakin?' up 
e.sfcntialty all of the pulmonary ti'iisc :ni- 
joining the right caniiac l)order. It U de- 
marcated by two septa, the minor, nmning 
more or le«s horizontally and the major run- 
ning downward and anteriorly. The right 
middle lobe bronchus divides imimaliitely 
into nu nntcro-me<lial and |)ostert>.l:iter;d 
branch. Complete obslnictinn of the right 
middle lobe bronchu.s results in inarhaai do- 
crease in the .sire of the lobe and roentgenolo- 
gically forms somewhat of a pynrmid with its 
base against the right heart border. That (he 
lobe is the site of diseise may not Iwcomc ap- 
parent until some abnoriaality, .surli n.s lo'-s of 
definition of the right heart border, occurs. 
Any interference with its aeration will produce 
this. Tlic large space occupied by the lower 
lobe may give fairly good detail of the lower 
lung field, even in the presence of colliipce of 
the middle lobe. In such a condition the 
lateral view is the most important factor in 
the examination. In this projection the 
middle lobe, wiicn collapsed, apijcars as a b;ind 
of increased density, 2 or 3 cm, thick located 
in the place of the antero-inferior portion of 
the major septum, the widest part lying 
against the anterior chest wall or diaphragm. 
It ratiy be difTerentiated from interlobar 
effusion by this shape, for that of the latter is 
ovoid or elliptical and portions of tlic septa 
will usually be seen in their normal position. 


The d*fmit!<>!i Ilf the 'bidiiV oi r, 
middle es!i u”nUy le- in' re. -el by the 
funidtie prujt •'tiun and lann ■.dtly !<••'<■» n by 
fliioro ' o>>y, 'i’lie bituni i ' ! ' M'l'n d' )irv "1 
ft . the re-uU I'f the e.'lLip e of tli(' middle 
riegmintd fidiip' v,.i« h'li fr.'tfe fre- 
ipjenlty than ciunpli t'- e>>!!tp >■, (l.e ruife.-iij. 
ine<iid ledng sn-ue ffxpi'.'itly 

inM)l'.i d. (Inly by ritcftii oU ‘■rv.it!'';i of 
(et>tft, ^Inp” and to'-.ti'in «'\!i th;* tyj..' of 
Cidiipe U- r<e,>,>nir< 1 In e nj.ti rier- 
{Si-ti-rior X-r.iy fdm ihi > '•h-.d')'.’, he- inda-'et 
app) itiim ta (be right heirt {''ud'r ar-i d'-** 
Ji'il > \tf :;d 1 iti .ndiy .as f ir .a'- the , ;itirr 1 
but tti cidl sp e fif the p; U rielvteml *> /:i.< nt, 
the right h< irt lx)rd<'r n .maiti- “harply (h finf-l. 
I'olhp e tif the rai'Mte hilx- a- o-iite<! with 
rollip-e of the lo'.’.ir !')’»> may l>e (bflimlt to 
identify. r, here the tnin-tr ;< ptum i- 

imp)- ible to dernon .1 tr.ate. Iii g' m r.\t, v.b st 
ha'< Is-en; lid of the right mi Idle Ixly-ripplie ' to 
coll.ip e of the linguU on the bft. Ti.e bn- 
gu!\r brunidui' ari < - from the proxitml j»)r- 
tion of tlw left upp'r 1 lUe and divide- into an 
anlem 1 iteml find pn te.n>-me<li d rignunt. 
lln>nehkvt'i-is often pro'lueiM culUjre of the 
lingular a- ofiate.1 with a ‘•imihr involvement 
in the loner lofs-, hut it i- liot riudiiy tv- 
rognired nitboiit bronchography. Colhp’-e 
of the aiiten)-litend Fi-gment <toe' not oblit- 
erate tlie left Iwnler of the he.irt. In the 
lalcnd projection it lie-, agvin-t the septum. 
A few cfi'-e^ of roliap-e of the p> {en> imsiial 
segment have been .*. 0011 — -TAe Po-'nhjcn Ap- 
pcaroarc of Lobar otid Sfgviintal CoUapo- of 
the Lung: T. Cotlnpo- 0 / tic Pigf.l Mubllc 
/vohr, L. L. nohbin’< A C. IL //«.V, PaMol- 
09 ’f, Scpletnltcr, 45: — (f?. /’• -Hit- 

chcll) 

Segmental Collapse of Lung. — Coll.ap-'O of a 
single lobe of the hmg is mo'-l frcspicntly 
misinterpreted vvhoti it occurs in one of the 
upper lobes and is confiwcd with a localized 
area of consolidation, a motlinsfinal tumor, an 
aortic aneurysm or, in some ins(fUice.s, is 
completely overlooked. In the group of 000 
casts forming (ho ba.sis of the study, tlic upper 
lobo.s were involved in IG per cent. Ccrtfiin 
roentgenological signs will, if recognized, 
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lessen some of the confusion rcgatcllng its 
diagnosis nnd nre described. The routine 
postero-anterior X-ray film is depended upon 
to show any areas of increased density, the 
presence and degree of cmjihysema of ad- 
joining lobes, the position of the trachcJi and 
upper mediastinuTO, the relntive planes in 
' which the hila are located and the minor sep- 
tum. With a few exceptions, the roentgen 
appearance of collapse of an upper lobe or of 
its segments is essentially the same regardless 
of the side involved. The similarity in ap- 
pearance of a right middle lobe nnd a lingula 
on the left has been mentioned. The lingula 
is often collapsed when the remainder of the 
left upper lobe is involved, but in none of the 
cases studied was collapse of a middle lobe 
associated with a similar process in the right 
upper lobe, unless the entire lung was col- 
lapsed. Therefore, the presence of the lingula 
is significant only when it and the remainder 
of the left upper lobe are simultaneously col- 
lapsed. When tlus occurs, the entire shadow' 
of increased density is slightly larger than that 
of collapse of the right upper lobe and e-xtends 
farther inferiorly along the anterior chest wall. 
Evidence in the lateral film that a major 
septum is no longer in its normal position may 
be the first evidence suggestive of decrease in 
the size of an upper lobe. The septum will 
lie farther anteriorly, and its superior portion 
will extend higher in the chest. It may also 
be noted that the normal pulmonary markings 
appear to be more closely grouped than usual. 
As collapse increases the lung markings seem 
to be crowded together and finally the in- 
creased number of markings per unit area will 
make the smaller lobe cast a definite shadow of 
increased density in contrast with the un- 
involved lung. This shadow of increased 
density has a rather typical shape and position, 
being somewhat fan-shaped or triangular with 
a fairly broad base as it first becomes visible. 
Later the peripheral border becomes shorter, 
the apex of the shadow appears to arise from 
the top of the hilum, and its base extends 
against thetopandantero-medial surfaceof the 
chest wall. This shape is seen in both antero- 
posterior and lateral films. A collapsed upper 
lobe may become so small and move so far 


anteriorly and medially that the shadow of 
increased density may blend with that of the 
upper mediastinum, the combined shadow 
merely suggesting mediastinal widening, or 
in the lateral view it may become assimilated 
with that of the upper anterior chast wall 
obscuring the area between the ascending and 
transverse portions of the aorta and chest 
wall. Nevertheless, the area of increased 
density can be seen in this view if it is deter- 
mined whether the ascending and transverse 
aorta are as distinctly outlined as usual. The 
appearance of the ascending aorta is of es- 
pecial importance in relation to the right upper 
lobe. In collapse of a left upper lobe, the 
transverse portion of the arch of the aorta may 
not be clearly defined. An entirely collapsed 
left upper lobe seldom becomes as small as 
that of a right upper lobe. A decrease in size 
of an upper lobe may be interpreted as showing 
a minimal tuberculous lesion because the area 
of collapse is small and the decrease in the 
size of the lobe is not appreciated. If col- 
lapse is due to a chronic condition in which 
secondary' fibrosis occurs, such as tuberculosis 
or bronchiectasis, the process may remain 
stationary for many years. Acute obstruction 
occurs more rapidly and clears more rapidly. 
With decrease in size of an upper lobe the 
hilum is drawn to a Ifigher level, and its su- 
perior portion may be merged in the shadow of 
increased density. As a rule, the greater the 
collapse the higher the level of the hilum 
though occasionally the presence of a tumor 
prevents the elevation of the hilum. The 
upper mediastinum and trachea may show 
some displacement tow^yd the collapsed side, 
but this displacement ^itjaot as marked as in 
collapse of a lower l4M^and, as a rule, the 
heart and lower mediastinum remain in their 
normal position. There may be some eleva- 
tion and limitation of motion of the dia- 
phragm, though a neoplasm in the upper lobe 
may produce phrenic nerve paralysis as an 
early manifestation. Any change in the 
position or contour of the septa may be of 
diagnostic importance. Except for the lin- 
gula, the segments of the upper lobes are 
divided into the apical portion, the antero- 
inferior portion, the postero-superior and the 
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lateral or axillary portion. Each of these is 
supplied by a branch from the upper lobe 
bronchus except the axillary’ segment wliich is 
supplied b 5 ’ two bronchi, usually’ branches of 
the bronchus to the postero-superior and 
antero-inferior segments. Any one of these 
segments may be collapsed singly. Collapse of 
the axillary' segment is usually associated with 
collapse of either the antero-inferior or postero- 
superior portions or both. Segmental col- 
lapse of an upper lobe produces varying de- 
grees of elevation of the hilum, the deration 
being greater when the apical segment is 
involved, and an anterior shift of the major 
septum, the amount being dependent upon 
the degree of collapse and the segment in- 
volved. In some cases there is only' ac- 
. centuation of the anterior convc.xity of the 
septum. A collapsed segment does not pro- 
duce marked displacement of the trachea and 
superior mediastinal structures, though such 
displacement may be considerable with a 
collapsed apical segment, nor does it produce 
much change in the position or motion of the 
diaphragm. Emphy'seraa in adjacent pul- 
monary' tissue is not strildng . — Roentgen Ap- 
pearance of Lobar and Segmental Collapse of 
the Lung: VI. Collapse of the Upper Lobes, 
L. L. Robbins & C. H. Hale, Radiology, 
October, 1945, 45: S^? .—((?. F. Mitchell) 

Experimental Pulmonary Collapse. — Cur- 
rent methods of maintaining collapse in 
extrapleural pneumothorax are not satis- 
factory’. An ideal compressing substance 
should fulfill the folloudng requirements: 
(1) non-irritating and one which would permit 
body’ fluids to organize, forming a permanent 
fibrous pack, (S) non-carcinogenic and non- 
antigenic, (S) light in weight and incapable 
of perforating the pleura and lung, (4) in- 
soluble, (o) offering little resistance to X-ra.vs 
and (<5) capable of being molded. Various 
substances were tried with unsatisfactory' 
results. Methyl methacry’late, better known 
as lucite, was first used in dental prosthesis. 
Implants were introduced into the pleural 
ca-T’ity of 30 adult rats. Except for small 
effusions and slight dy’spnea, there were no 
abnormal reactions. The rats were killed 


after ten day's to eight mouths. Necropsies 
showed vary'ing degrees of atelectasis. In a 
few, pneumonia was found, and there was 
empy'ema in 2. Pleural reaction was minimal. 
In IS animals there was fluid in vary’ing stages 
of organization. In 10, the implants re- 
mained free in the pleural camty’. Extra- 
pleural collapse was affected in 10 healthy’ 
dogs. The spaces were filled with solid balls 
of lucite. In S animals, sero-sanguineous exu- 
dates appeared in forty'-eight to seventy’-two 
hours. There were no deaths. Necropsies 
showed localized atelectasis in the lung ad- 
jacent to the space. The lucite balls were 
found to be fixed in dense masses of hy’aline 
connective tissue. Extrapleural pneumo- 
thorax, using lucite, was carried out in S 
tuberculous patients, w'ith gratifying results. 
— Experimental Surgical Pulmonary Col- 
lapse, D. .4. ITf/sofi it H. Bal-cr, Surg., Gyncc. 
tfc ObsL, June, 1946, 82: 7S5.—(A. G. Cohen) 

Atelectasis. — The immediate cause of post- 
operative pulmonary' atelectasis is a plug of 
mucus or fibrin which seals one of the larger 
or smaller bronchi. Air in the alveoli distal 
to the plug is absorbed and collapse occurs. 
In treatment, the’ important thing is removal 
of the plug. Bronchoscopy' can, of course, be 
done but it is not always necessary' to employ' 
tliis procedure in a sick postoperative patient. 
The author has frequently' found simpler 
me-asures successful. Occasionally' a slap on 
the back, encouraging a hard coughing spell, 
or posturing the patient will dislodge a bron- 
chial plug. Mfiien these fail, other measures 
are available and are based on the following 
four factors which must be corrected: (f) 
dry'ness of the plug, partially’ caused b.v pre- 
operative atropine; (S) bronchospasm; (S) 
gravity or position of the p.atient— most 
plugs occur in dependent portions of the 
lungs; (4) relative pressures in the bronchial 
tree; when pulmonary collapse occure, in- 
trabronchial pressure and pressure from sur- 
rounding structures will tend to drive the 
plug in deeper. An attempt can be made to 
remedy' each of these four factors. Any’ good 
e.xpectorant, such as the iodides, will aid in 
liquefy’ing and floating the plug. Bron- 
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cliospasm can be relieved by epliedrine or 
adrenalin. Gravity can be utilized to aid in 
expulsion of the plug by postuiing the patient 
and encouraging him to cough ten to twenty 
minutes after the bronchodilator is admin- 
istered. The posturing should be repeated 
every hour, the expectorant and bronchodi- 
lator every four hours. If no relief is ob- 
tained after twenty-four hours, bronchoscopic 
aspiration can be done. There is no risk in 
delaying bronchoscopy for this length of time 
provided the possibility of lung suppuration 
can be minimized. Adeqnate prophylactic 
doses of sulfadiazine should be given. Since 
the above procedures were adopted, bron- 
choscopy has not been necessary in any of the 
cases occurring at the Montreal Military 
Hospital. Six illustrative case reports are 
cited. — The Medical Treatment of Postopera- 
tive Pulmonary Atelectasis, M. Aronovitch, 
Canad. M. A. J,, September, IQJ/B, S3: 222 . — 
(H. R. Nayer) 

Bronchial Aspiration in Atelectasis. — ^Ate- 
lectasis caused by obstruction of a bronchus, 
may produce an abscess, bronchiectasis or 
bronchopneumonia. Six hours after total 
obstruction of a bronchus, a hypereraic ap- 
neumatosis starts in the lung tissue depending 
on the obstructing bronchus. Blood pene- 
trates into the alveoli. This condition is 
fairly common as postoperative complication 
and then often is interpreted as pulmonary 
congestion, cortical pleurisy or bronchopneu- 
monia. The onset is ten to twenty-four hours 
after abdominal surgery. After thoraco- 
plasty, it develops more rapidly, within six to 
eight hours. The predominant sign is dysp- 
nea. Aspiration of the bronchus is indicated 
and done through a bronchoscope. It is not 
necessary to aspirate a great quantity of 
secretion. A small' amount of viscous mate- 
rial when adherent to the bronchial wall will 
completely obstruct the feeding bronchus of a 
lobe. Sometimes a real tamponade obstruct- 
ing the larger bronclii may occur. It is gener- 
ally enough to relieve the obstruction ,in the 
large bronchus to obtain a complete evacua- 
tion of the secretions in the atelectatic part 
of the lung. The earlier the bronchial aspi- 


ration takes place the greater the chance that 
only a small amount of secretion has formed 
and that one aspiration will be sufficient to 
relieve the symptoms. Postural drainage, 
maintenance of the cough reflex and atropine 
are helpful. The author has done forty-one 
aspirations in 23 patients. One patient 
needed five, 4 needed three, 6 needed two and 
12 needed only one aspiration. Absolute 
indication for bronchial aspiration is post- 
operative atelectasis, although a great number 
of cases clear up spontaneously. No benefit 
would be obtained if bronchopneumonia has 
already set in. In lione of the cases has the 
author seen any complications. The aspira- 
tion was followed by immediate relief of all 
the symptoms as proved by fall of temperature 
and X-ray evidence. — Broncho-aspiracion 
en la atelectasis post-operatoria (con especial re- 
ferenda a los operados de toracoplastia), A. E. 
Bence, An. Cdted. de pat. y din. inhere., 
December, 1944, 6: 302. — (IF. Swienty) 

Postoperative Pulmonary Collapse. — ^The 
most important aspect of this serious com- 
plication is its prevention. Analysis of 2,704 
consecutive cases showed that drop ether an- 
esthesia gave the highest number of respir- 
atory complications, and any method of 
anesthesia that used ether showed the same 
tendency. With proper premedication, cy- 
clopropane anesthesia gave rise to very few 
respiratory complicatons and none of them 
were of a serious nature. The author feels 
that preoperative and postoperative orders, as 
regards to sedation, should be given by the 
anesthesia department, and thus compli- 
cations can be avoided. Premedication 
should be sparing. In general the author 
prescribes less morphine than is in current 
use, rarely exceeding i to ^ grain. 
Atropine or hyoscine, as the case may be, are 
to be given about forty-five minutes before 
the operation. To reduce the interval is to 
invite trouble because the maximum anhy- 
drotic effect of these drugs would then be 
reached when the patient is already receiving 
inhalation anesthesia. This would cause the 
secretions which were present in the bronchial 
tree to become inspissated. It was found 
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hnvf lk(' liujki' -t iiifiilt'jK'i' of ]ii|kii'in'\ry 
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roltap-c tlcVi-lop, nil fiTi'ntivn tr.-ifui'-nl 
of upplyini; u cnittun <<>»!;<••! in 

10 per cent coc.iine ntni cpinepiiriie- .‘.iliition 
to the pyriform eimn \Nilh n curve i npp’.i<'.»ti>r. 
Tiie t'lTccl i' nil iiiimi-li.ito ; tiimil ition of tin* 
cough reflex by the epittepluiii<x niel no niiti' 
hjinsmoiiic nctinn of th<’ coe.iiiie, p emitting 
Inrge pUigiof iiniciH, oniuniitific. of p-n to 
coughwl up fn'cly. Uelief !>-• nftmi in- ’ intn- 
iicriiiP. Other thernpciitic nie.eute' in pn-- 
vention of collnp'O nre fre>pienl tuniing of the 
postopenitive pntieiit nml encourngenient of 
cough, inhnlntion of cnrlion dioxiiie r.rnl o\yg.-;i 
mixtures ut regulnr luiurly interv.'.! -, nn<t 
ininistmtion of clieinothernpcutie ngent-i to 
prevent infection in the coll.ip i-l hing--.-t 
jYcir Trcalti'.cnt for I'o-iojhrr.Uu' I'ulro'-.nnj 
Collapse, K. II. (irurni'fojT, Arc!, Sur^., .Yo- 
rcmhcr-Dcccmhcr, 10/, 5, SI; 037.- ( II. .Marr.i’] 

Pulmonary Complications in llurnr.. —Ivirge 
volumes of plnsnin niut other Iluiri-. v.ere 
used in the tieatiiient of the victinn of tie- 
Coconmit-Grovc fire, I'luiils were givi-u to 
patient,'! with .riinck or with signs of iniminent 
shock. Ninety-eight putiont', received nn 
average of l.SoO cc. of pla'-nm. .Seventy-four 
patient-s leccivctl an nverngo of 2 liters of saline 
solution intravenou'-iy in nihlition to plasma 
(luring the first twenty-four horns after the 
fire. In adilition, various fluids were given 
orally. The amount of fluid given was related 
to the extent of the surface hum's. The sever- 
ity of the rcsiiiratory le.--ions was nl-o usually 
related to the extent of the burns. On the 
basis of the observations the conclusion is 
made that "it appeared that pulmonary edema 
did not occur and that the respiratory compli- 
cations, in general, were not aggravated ns a 
rasult of this therapy ns it was carried out in 
these cases.” The symptoms, roentgeno- 
logical and pathological findings were consist- 
ent with severe laryngo-trachcobronchitis 
with obstruction of the air passages. The 
cause of the pulmonary lesions was not deter- 
mined. The possibility of a pulmonary 
irritant such as phosgene, or of the ordinary 
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in cxpimtnry film', an 1 w.i- uundly ci«'\i-t-nl 
with ati'le.’t.a-i". The miliuy nedtling oh- 
fervid in a few c.vi- w.i'. thmighl to iK-iiui' to 
mnnerou' muvU atea*i of ateh'ct.v-i'. IV.llU'o 
nary e<leina and infarct-, wcri' rare findin,':>. 
Isith riii'iitgenohigirally and .at .autopsy, 
(iencr.dly ■ji'-'aking. there w.a'- a fairly cl>i-e 
eorrelalion between the fcvi'rity of the elinic.t! 
condiliiin and the extent of the X-niy findings. 
In mo-t jiaticnt',, the grc.iter ixirtion of the 
pulmonary h'-ions cle.itw! up i>y the end of 
the first week; p,iti“nt.s who had adecpiate 
follow-up examinations sliowixl no ahnor- 
malitic.s six months to two years after tlie 
disaster. — Ronxtgcnologie I'inilinQs vi the 
Lungs of rfcltm,"; (if the C<>eonn(d Grove Pis- 
o'/er, M. I'inUml, M. liilm, C. S. Daviihon 
<t S. .If. l.cvemon, Am. J. Roentgenol. .Janunrn, 
1946, SS: 1.~{P. Loxnj) 

Treatment of Pulmonary Embolism. — Tlie 
intravenous lulministmtiou of morphine and 
papaverine has been found to give the best 
results in mild or moderately severe pul- 
monary cmbollEatiou. Disregarding the few 
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cases of severe embolization wbich. maj' have 
been saved by a Trendelenburg operation, 
one has to admit that cfTective therapy for this 
condition is entirely lacking. In the author’s 
hands, good results have been obtained in 
moderately severe and severe cases by the 
immediate administration of beUveen 5 and oO 
cc. of I per cent solution of novocaine in- 
trapleurally. Tain in the chest, and inability 
to take a deep breath, or to breathe at all on 
account of pain, are verj’- prominent sjmiptoms 
in pulmonarj’ embolism. This condition is 
immediately and dramatically remedied by 
the injection of novocaine. Although it is 
not entirely clear in just what fashion the in- 
jection of novocaine strengthens the circu- 
lation and the failing right hc.art, it seems 
probable that the abolition of pain sets in 
motion a train of reflexes which remedy the 
fundamental circulatorj’ difiicultics of such 
patients. The results are most pronounced 
in patients with bhuid thromlw.sis and normal 
hearts. However, even in septic thrombosis 
complications can probably be cut down by 
prompt administration of treatment, and 
cardiac patients arc also decidedly benefited. — 
Die Jkhandhing dcr Lutigcnnnboh'c miUclt 
arlUcJicr IktCiulnmg, K. Ixtvgc, Sdnreiz. vied. 
Wchwe^ir,. Jarwnrif lO/i'i, 76: — (//. 

lilaTcttii) 

Pulmonnrj' Embolism. — I’ulmonary cm- 
IwU-'^ni is more often seen in tlic XovtUern 
clinics. Its incidence is highest during the 
cold SC41.COU. In 9.5 per cent of nil cases of 
pulmonary cmlvilhm the .source of the em- 
bolus can bo found in the deep vcim: of the 
Icg'^, The incidence of fatal cml>oli‘'m i*: 
alKiut. one in .HIO nirpic.al patients. The 
earlier tl.-c iliagiin<L< of pliiclxithromlioeis 
and thromlx'phlcbiti.« is made the earlier 
the bilateral vein interniption i;-- done the 
slauior h the {varied of di'^ibility. I'c.uionil 
vein internijUion .should not l>e in 

the tre.stmcnt of true fhr\unl>ophlcbitLs .after 
the seventh d.ay of the di'c.ise. Tiio older the 
jviticnt th.e prcnlcr the likelihood of f,atal 
emh-iro-m eomplirating illn'^-^ or r-ip^yty. 
I o! the- rc.sv-iit pri'phyla.’lic femond vein 

mli'rmjUain.- h-.Vi- 1. s--;, rarrioi <5ut in the api.'i 


in 34 patients. Concomitant femoral vein 
interruption has been advocated in low thigh 
amputation. In the cardiac patient femoral 
vein interruption should be done if infarct 
occurs, if there arc any signs of thrombosis 
in the leg veins and possibly propbylactically. 
Prophylactic femoral vein interruption should 
be considered in elderly patients with fracture 
of the hip and in those requiring prostatec- 
tomy. Early ambulation in postoperative 
patients may reduce tlic incidence of throm- 
bosis in the legs. Heparin is useful if re- 
peated minor infarcts have occurred after 
femoral vein interruption. At the present 
time, dicumarol treatment is not as safe or as 
innocuous .a procedure as femoral vein in- 
terruption. Femoral vein interruption was 
carried out in 464 patients. In 367 patients 
satisfactory follow-up rejiorts were obtained. 
There was no fatal complication. Wound 
infections occurred in 5 patients, lymphor- 
rhea in 15 patients. Bilateral femoral vein 
interruption is recommended routinely if 
cither side is done. Tlie ideal site for tlic 
interruption is the supcrfici.al femoral vein 
just below the profunda femoris. Following 
the interniption only 5 per cent of the patients 
h.avc had infarct.": of any degree. These 
infarcts maj’ have come from the iliac region. 
The operative technique is described in 
detail. — Venous Thrombosis and Pulmonary 
Embolism: Further Experience with Throm- 
6cctom;r ond rcmorol I’cin hderrujAion, A. 
ir. Alien, P. Ij. Linton & G. A. Donaldson, 
J. A. A., Jwm P, IP.'iO, 128: S9r.~-{IL 
Abeks) 

Pulmonary Embolism. — ^Thc emb'di that 
occlude the pulmonarj- arteries .ari.so most 
fr<H\uontly in the systemic veins; rarely, an 
emlwibm m.ay come from the right side of the 
heart. Fooling .and eo.igulation of the blood 
in the dc<'p veins of the leg .are the e.<-cnt5al 
factors in per cent of the txiscs of pulmonan’ 
cmlxjlism. The septic form of thromlxo- 
phlchitis rarely rcsult-s in embolism. Floving 
of the venous return from the lower limbs, 
chamre-s in the blood such as anemia and .a 
ran;.! clot retraction time, and traunua, such 
.•IS clui.ibirth and .abdominal oivcrations, favor 
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thrombosis in the lower extremities. How- 
ever, thrombosis maj’ occur in apparent^’ 
health}' and active individuals. The classical 
symptoms and signs of pulmonary embolism 
are chest pain, bloody sputum, signs of pieuri- 
tis and consolidation, d 3 'spnea and cyanosis. 
More frequently, the physician is confronted 
with the signs of shock. Chest pain mth 
tj’pical anginal radiation is not uncommon. 
In the case of small emboli, the only sjunp- 
toms may be weakness, tachycardia and 
slight fever; in such cases, abnormal pln-si- 
cal signs or X-ray findings may be absent. 
Wlien a large embolus blocks the pulmonarj' 
arterj', acute cor pulmonale u-ill supen’cne. 
Pulmonarj' embolism occurs most frequently 
without wible e\ndence of thrombophlebitis. 
Pain four or five inches above the Achilles 
tendon, on dorsifle.xion of the foot, as de- 
scribed by Homans, is a valuable sign in rec- 
ognition of silent thrombophlebitis. Various 
changes in the electrocardiogram have been 
noted. Typical changes in the ventricular 
comple.xes have been described in severe 
episodes. A normal tracing is often present in 
minor episodes. The prognosis is e.xtremely 
difficult to determine. Treatment falls un- 
der three headings: (1) prevention of em- 
bohsm in patients on bed-rest; an attempt 
should be made to combat the factors which 
increase coagulability of the blood b}' con- 
trolling dehydration and anemia; patients 
should be gotten out of bed as soon as pos- 
sible; massage and active and passive motion 
of the lower extremities are valuable in speed- 
ing up venous flow; (2) treatment where one 
embolism or thrombophlebitis has occurred: 
vein ligation and anticoagulants are the most 
valuable measures, but each must be used with 
due regard to the individual patient; dicu- 
marol is the most convenient anticoagulant 
but its effect must be followed with daily pro- 
thrombin time determinations; this drug is 
contraindicated in purpura, axisting prothrom- 
bin deficiency as in liver disease, subacute 
bacterial endocarditis, and renal insufficiency; 
(S) in the major attacks various drugs, partic- 
ularly papaverine and morphine, are valuable 


in providing relief from symptom.^. O.xygcn 
to relieve c 3 ’anoEis and phlebotom}' to reduce 
marked venous distention are also useful. 
— Pttlmomry Embolism, N. Fccnaj, Canad. 
M. A. J., Avyusl, 194-5, SS; 132— (H. R. 
Naycr) 

Pulmonary Infarcts. — The roentgen diag- 
nosis of pulmonarx' infarct is frequentl}' 
missed. The error is almost alw.a 3 's a “neg- 
ative” one in that it is not suspected. It 
ma}’ mimic almost an}' other lung disease. 
This paper is partiall}' based on 344 instances 
of aseptic hemorrhagic infarction seen during 
a ten-}'car period. In 174, infarction was the 
major cause of death, but in only 22 per cent 
was the correct diagnosis made. In recent 
3 'cars the differentiation from the pneumonias 
is important because of the use of sulfa drugs. 
The first papers on this subject appeared in 
1922. ICirklin and Faust in 1930 stated: 
“It is difficult and at times impossible to make 
a diagnosis of pulmonar}' infarction from the 
roentgenogram. With the clinical data, how- 
ever, the nature of the shadows appearing 
on the film ma}' usually be accurately de- 
termined.” As endence has accumulated 
over a period of 3 'ears, the varied appearances 
which an infarct ma}' assume have become 
more generally understood. In most instances 
it is possible to suspect its presence from the 
roentgenogram alone. Clinical findings usu- 
ally include hemopty'sis with sudden sharp 
pleural pain, d}'spnea, r&les and changes in 
the character of the breath sounds. If a 
peripheral pleural surface is involved a friction 
rub may be heard. Ph}'sical findings var}' 
with the position and age of the infarct. 
There is a moderate elevation of temperature 
and of the white blood count. Jaundice 
occurs occasionally. Tniile a number of 
infarcts occur postoperatively, the majority 
are seen in “medical” patients and are more 
likely to develop in persons with cardiac 
disease. In a study by the author 6 per cent 
occurred after surgery, 70 per cent had 
evidence of heart disease and 24 per cent were 
noncardiac patients. Repeated examinations. 



abstracts 


97 


of necessity mndc nt the bedside, sre ncccssarj 
because of the great variation in the ap- 
pearance of infarcts and the frequency with 
which the infarct shadows are marked by 
various complications. All authors agree 
that infarcts occur most frequently in a lower 
lobe, especially the right. When an upper 
lobe is involved, infarcts will almost alwaj-s be 
found in a lower lobe also. They varj' in 
size from one cc. to an entire lobe. Once 
developed it nill vary but little in size, but 
complications such ns pneumonia, abscess 
and pleural effusion may cause an apparent 
increase. They are frequently multiple. 
There is no characteristic shape, but by the 
nature of the process, it must be so situated 
that it borders on at least one pleural surface. 
Therefore, the shape is modified by the coii- 
tour of the portion of the lobe involved. It is 
possible for an infarct to have a conical shape 
and to present a roughly triangular appearance 
in the X-ray film; but, if so, it will be triangu- 
lar in only one projection. '\''ariations in 
shape will also be encountered as the result 
of a superimposed infarct shadow. Border 
of an infarct shadow is usually sharply de- 
marcated and the shadow is almost always 
homogeneous after the first few hours and is 
of moderate densitj' in relation to its diam- 
eters. The presence of complications may 
obscure the X-ray appearance, sometimes 
quite early. Roentgen examination should, 
therefore, be made as soon as possible after 
the onset of symptoms. Among the com- 
plications are bronchopneumonia, which may 
begin nithin a few days; pleural effusion, 
which is a distressingly frequent complication; 
secondary lung abscess within the infarct 
which is a not uncommon sequel. Pulmono- 
pleural fistula may also develop with re- 
sultant empyema. Many small infarcts heal. 
Healing occurs by replacement of the necrotic 
tissue by fibrous tissue resulting in a stellate or 
linear scar. Infarct shadows must be dif- 
ferentiated from pneumonias of various types, 
neoplasm, passive hyperemia, pleural effusion, 
cj'sts and atelectasis . — Roentgen Diagnosis of 


Pulmonartj Infarcts, G. R. Krause, Radiology, 
Avgust, 1945 , 45: 107.— [G. F. MitclicU) 

Pulmonary ThrombosiB.— Pulmonary 
thrombosis is rare in children. There liavc 
been only 14 cases reported in the literature 
since 1S97. The literature is reviewed in this 
article and a case histoiy given of a 7 year old 
boy who had recurrent “colds” with chills, 
fever and anoraxia over an eight-month period. 
There had been occa.rional abdominal pain and 
hemoptysis. Two weeks before the onset of 
the above sjunploms the boy had been in- 
volved in an automobile accident in wliich 
he had been knocked down, bax-ing been struck 
on the chest. At the time of the accident 
there had been no extern.al eridence of injury'. 
On admission to the hospital physical axami- 
nation revcjiled that lie was acutely ill, pale, 
temperature 102° F., pulse 120, respirations 4S. 
Moderate cyanosis was present. The heart 
was enlarged to both the right and the left 
with a thrill present over tlie left third inter- 
space. A loud harsh systolic murmur was 
heard over the precordium, loudest over the 
aortic and pulmonic areas. There was dulness 
over the entire right chest both anteriorly 
and posteriorly' with bronchial breathing and 
increased breath and voice sounds present 
over the areas of dulness. The liver edge was 
tender and palpable four fingers below the 
costal margin. The spleen was palpable 
and enlarged. Clubbing and ankle edema 
were present. The tuberculin test was 
negative. Hemoglobin was 40 per cent, red 
blood cells 2,210,000, white blood cells 
17,250 vdth SG per cent polymorphonuclears. 
Admission X-ray film revealed e.xtensive 
infiltrations in the inner zone of the right 
lung with less axtensive infiltrations spreading 
out from the hilum of the left lung. The 
diagnosis was extensive pneumonitis, tuber- 
culosis to be ruled out. There was no change 
on sulfadiazrne therapy. The boy was 
discharged one month after admission un- 
improved. He died tw'enty-five days after 
discharge following two generalized con- 
vulsions. Autopsy revealed a congenital 



98 


adsthacts 


anomaly of the heart consisting of inter- 
ventricular septal defect, thrombosis of the 
pulmonarj' artcrj' with massive imhnonnr)’ 
infarction, abscesses of the lower right lobe, 
pulmonar}' edema, acute fibrinous pleuris}* 
on the right, hypertrophy and chronic passive 
congestion of the spleen and liver and emaci- 
ation. There follows a discussion of incidence, 
pathogenesis, sym})toms, signs, treatment 
and prognosis. It is pointed out that the 
differential diagnosis in children lies between 
congenital heart disease, heart failure with 
chronic passive congestion, pneumonia and 
tuberculosis. — Thrombosis of Pulmonary 
Artery in Children, Elinor B. Harvey & 
P. Hogg, Am. J. Dis. Child., .lannary, 10/, G, 
71: 67. — ( K. B. Boucot) 

Traumatic Wet Lung. — ^Thc authors report 
obsen'ations and treatment on severely in- 
jured cases seen vithin a few hours of injurj*. 
They observed that (I) in all wounds of the 
chest to a greater or lesser degree, depending 
upon the type and severity of the lesion, the 
lung tissue reacts to produce more than its 
normal amount of interstitial and intra- 
alveolar fluid; and that (2) in all wounds of the 
chest the bronchopulmonary tree not onlj' 
has more fluid to rid itself of, but becomes 
less capable of doing so. The “wet lung” 
may be present in a severe degree from a 
relatively minor lesion. Clinicallj' these cases 
are often apprehensive, dyspneic, with par- 
oxysms of painful cough which wliile pro- 
ductive is not effective in emptying the bron- 
chopulmonary segments. On physical ax- 
amination there is restricted motion and 
diminished breath sounds, with many moist 
bronchial rSles, wheezes, ronchi. Some cases 
resemble bronchial asthma . EAles are usually 
heard on both sides and this is a valuable clue 
as associated conditions, hemothorax, pneu- 
mothorax, etc. may mask signs on the in- 
volved side. X-ray findings may be absent 
even in the presence of marked auscultatory 
moisture. The primary cause of increased 
lung moisture is not knomi, but seems to be 
related to the production of chest wall pain. 
‘Ti^et lung” may be the antecedent stage of 


massive collapse, and those who treat wet 
lung according to principles outlined hero do 
not see ma.ssivc collapse. In treatment onl3’ 
two points are paramount: control the pro- 
duction of moisture and jiromotc bronchial 
dminago. hlorphine and adhesive strapping 
are unph3’sioIogical. Temporar3’ nerve block, 
or paravertebral s3Tnpathetic block, repeated 
ns often .as ncccssar3’, is the first treatment to 
be thought of, and froquentl3' is the only 
treatment ncccssar3-. Ecsults are often dra- 
matic. Tl\e cough becomes painless and 
effective. One in an alarming state 0133’- pass 
in a ver3’ few minutes into one of comparativ'e 
comfort and safely. Others ma3'’ require 
tracheobronchial c.athDter aspiration or bron- 
choscop3'. Aspiration is particularl3’' indi- 
cated in cases coraphcjitcd b3' a bronchopleural 
fistula. Wien lung moisture persists after 
nen-e block and effective cough or aspiration, 
intravenous atropine (grains 1 / 150 ) is of great 
value. In other cases o.vygeu deli\'ered under 
positive pressure is of benefit. The dif- 
ferential diagnosis in these cases includes 
broncliial asthma, pulmonar3' edema of 
cardiac origin, puhnonar3’' edema in peripheral 
A'ascular failure and blast lung. As blast 
lung is a severe degree of pulmonary contusion 
the resulting pulmon3r3' edema is probably 
traumatic in origin, and treatment along 
the lines outlined here will be most beneficial: 
nen^e block, catheter suction, atropine, 0x3'- 
gen under positive pressure. An interesting 
series of selected cases is presented illustrating 
vi\'idl3' the application of the principles out- 
lined. — Traumatic Wet Lung, Major T. H. 
Buford & Major B. Burhanh, J. Thoracic 
Surg., December, 104-5, 14: /,15. — (TF. M. G. 
Jones) 

Pulmonary Rarefaction. — Cyst-like pul- 
monary cavities, which are not the result of 
destruction of pulmonar3’’ tissue by inflam- 
mation, may be congenital or acquired. 
Congenital cysts often escape detection until 
later in life. The lining membrane is com- 
posed of cylindrical, cuboidal or flattened 
epithelium unless it has been destroyed by 
secondary infection. Congenital cysts may 



ABSTEACTS 


- 99 


produce no symptoms but cougb, dyspnea 
and cyanosis may occur particularly in infants 
with expanding cj’sts due to check-valve 
mechanism. On X-ray exanunation, these 
cysts may be confused with an encapsulated 
empyema or a tension pneumothorax. Ef- 
fective therapy requires removal, either by 
lobectomy or pneumonectomy; if possible, 
operation should be deferred until the patient 
is two or more years of age. Cystic bron- 
chiectasis is regarded by some as one form of 
congenital cystic disease. Cystic bronchiec- 
tasis may be secondary to chronic broncliial 
obstruction. Wliere suppuration is present, 
particularly in the presence of bronchial 
obstruction such as a foreign body, it is 
frequently impossible to determine whether 
the cystic disease is congenital or acquired. 
Nontuberculous cardties in children may be 
due to evacuation of lung abcesses or to 
partial bronchial obstruction resulting in 
pneumatocele. Usually, cavities produced 
by lung abscesses diminish in size as the in- 
flammation subsides. liTiiere they persist, 
owing to fibrosis or epithelialization, surgery 
may be required. Pneumatoceles usually 
appear when pulmonary infiltrations are 
resolving and their development is not ac- 
companied by purulent sputum' or other 
pulmonary sjunptoms. Pneumatoceles com- 
monly disappear in a few weeks or months 
and do not require surgery. They can be 
differentiated from other types of pulmonary 
rarefaction by serial clinical and X-ray 
studies. Illustrative case reports are cited. — 
Anmilar Areas of Pulmonary Rarefaction in 
Children, Eileen Phillips & G. A. Siewarl, 
Ncte Orleans M. & S. December, 19^5, 
PS; S.'i ?. — (ff. R. Nayer) 

Emphysema. — The fundamental elements 
of respiration are the extensibility and the 
elasticity of the lung tissue. The elasticity 
causes a continuous tension on the internal 
surface of the thorax and so maintains the 
negative pressure in the pleural cardty. This 
facilitates the circulation of the venous blood. 
The vital capacity depends entirely on the 
degree of distention and retraction of 


pulmonary parenchyma. The emphysema- 
tous patient has lost part of the pulmonary 
elasticity vdth increase of the extensibility. 
This causes permanent hyperdistension es- 
pecially, during e.xpiration. This, in turn, 
results in an increase of the air in the lungs 
wliich becomes an obstacle for the entering 
of new air into the alveoli. From the physio- 
pathological viewpoint, pulmonary emphy- 
sema can be explained as a change in the 
pulmonary structure characterized mainly 
by permanent relaxation, dilation, diminution 
and finally loss of elasticity of the lung. This 
results in an increase of the volume of the 
lungs with change from negative into positive 
intrapleural pressure. The respiratory func- 
tions are profoundly affected by these changes. 
There is increase of the residual air ■vrith 
diminution of \atal capacity. The effective 
amount of complemental air is considerably 
diminished by direct decrease of the tidal air 
and by relative increase of the dead space. 
The loss of elasticity causes in advanced 
emphysema an increase in the venous pres- 
sure. The intrapulmonary circulation suf- 
fers bj' compression of the capillary bed 
surrounding the distended alveoli. The quan- 
tity of blood in the pulmonary capillaries is 
diminished. This explains the cardiac symp- 
toms of the emphysematous patient. The 
cardiac function itself is affected by the 
elongation of the vessels in the vertical sense. 
The difference between the pressure in the 
ventricles and in the great vessels is less than 
in the normal individual. The contrac- 
tibility of the heart muscle fiber is diminished 
which effects the diastole. By Starling’s law 
the systolic volume is therefore reduced. 
Tins results in cardiac insufficiency wliich 
does not respond to the usual treatments. 
The persistently high intrapleural pressure 
produces also the characteristic deformity of 
the thoracic cage wliich is increased in all its 
diameters and may finally be fixed in per- 
manent inspiration. As the diaphragm is 
maintained in its normal dome-shaped posi- 
tion by the difference of the intrapleural and 
intraperitoneal pressures, an increase of the 
theintrapleural pressure to around zero causes 
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flnttrnitif; nnrl of tlir info 

llio nlKloinin.ll r;tvity.'“rn.'i!AVri''JiWj* /.mo- 

pulrrtn’tnr, J. A. 
Sciuto, lifv. ilr tl. VntQtiOTi/, April, 

m'-', U: (ir. .S'tnVn/;;) 

UulloiiB rmphyccmn. — r-i'ci of pro- 
liitntoral huHtiii'' ••rnpliyM'din, o!»- 
(hirinj^ a jK'tio.l of thri** yivirK, tiro 
pniontfi], aiul K1 titnilir «m‘ (>-.•, rojKirlnl in 
tlio litoratiiro ii'- luilloii- rrn|iliy.'-’ina. f;i-int 
btilloi!*: finpbyKt'in.'i, yi.'iiit Kynini''trii’ htillinis 
c'lnplixx'in.'i, oy.'-tio tii-oa'c of tin- liinc', 
jnultiplo ry.-'l.-' of tlio hini:, ry.-tie (ii-f^i in-ration 
of tlie !nnK'=, vaiiiOiim; limy, an' n-vii'V.cil. 
All jialit'ntK uvro nu'ii. Tlu' cymiitoin- of 
coin'll, incrca'-iny tlyi-piica, rcciirn-tit infection', 
of the re.'-'iiir.-itory tnn-t, !i>thiiia-lil;i' attack'.-, 
wcakne.'.''-, lo'-',- of Mciyht ii-ually Ivy-m in the 
third tuul fourth decade-i, 'I'he roent'o-no. 
logical examination rhowed eini)h\>einatoim 
bullae in the ujijier lobe.'^, app'-ariny fir>t in the 
!ipicc.s and slowly evtendiny downward. 'I’lic 
lower lobea were coinpre.'-c<l, the diaphrayni'i 
were depres-ced. Little i*. known of the can.'-e, 
pathogcne.'i? and tre.-itment. — Pro^ufiu- IH- 
lalcral Jhillom Ilmph'jHmn, A. //. Price A- 
G. TrpUck, Arch. Int. Med., Pebninrtj, W.'i\ 
77: 1S2. — [G. C. Lcittcr) 

Cystic Disense. — The authors define cy.'itic 
disease a.s any condition in which the lung 
parenchyma is rcplaceil by sharjrly dofineii 
cax'ilic.s containing fluid or air; dermoid cysts, 
ccchinococcu.s cy.st.s and encaiisuhitcd in- 
terlobar collections are avcluded. Cy.stic 
lung disease may be congenital, acquired or 
both. Congenital cj-slic disease falls into two 
main groups: (1) The large solittiry cyst which 
may occupy one or more lobes often di.sjilacing 
the mediastinum. These are usually dis- 
covered in infancy or early childhood giving 
symptoms of cj-anosis and dyspnea. These 
cysts are lined by a layer of columnar epithe- 
lium resting on a tunica propria and a layer of 
connective tissue. Bronchial communication 
is difficult to demonstrate grossly. On the 
X-ray film, the cystic space is usually well 
defined. (2) In this type, the lung paren- 


chynin i" repl-iccji by .'‘.ri'i'* of rys-tic degen- 
rration nmgiiig from niultip!'’ tniliiry ewt* 
to largi' multilocjjl.'ir or nni!o''uhr ry,’*!.". 
Thf**'- (Mvitif i r'lmriiiiiiicnto frr'^iy with 
bronchi and the walb '■how- the mu.il nr- 
fhitcctiiri' of a b.'onrh'i' including •'mf.fith 
mu'clc (sjul r irtil.-ig". On X-ray pirlurc.--, 
thi*. form <>f ry-tic di"'a'<- i-* ch-iractcrircd bv 
a h'-'ncy.conilK-'I ,ipjK-*,ra!ir<‘, Ti.c ab care 
of accmuji'.nying pin nchynt-d infiltration 
or (It- fortiori of the thoracic rage is' helpful in 
ruling o'll an ars juire*! broneliieeta.'-i'!. Ac- 
cinir*-! ry-iic di ct.* i-i ru -/lej v.ifh re- 
•piratory infe.-tion, chronic bronrhili'-, pul- 
luoiriry fibro-j'.and crnfih^-rcrna, or brrinchi.il 
a-thm--.. .^ny pitlologinl le-imi causing 
incomplete bronchii! ob-trticfion c.-ui jirolucc 
thi-. condition. I'ati.ologically, the acriuire-1 
form of cy«tie di-'-.i'-e is in li'iited by the 
pn ; m-,' ,,f ceil pigment in the contiguciis- 
rdvcihr w.-ill' and exidenre of blebs and 
biili.-te at tlie (K'rijiheri- of the lung. On the 
roentgenogram, nr.pjircl luieum.-itorcle is 
i" ji'i'ii a- a jvKirly defined annular .‘-hadow 
ilevoi'l, for tlie mo-t p.irt, of lung markings. 
DifTerenti-ition from localirisl pneumothorax 
may lie diniciilt but ran msiially lie made by 
a di.'ignostir' pru'iimothoniv and intracavi- 
tary iirr-s.'-iire ileterminatioiis. L'neomplicatod 
cystic rli'-ea'-e of the Iiing'i r.in'ly gives ri'c to 
symptoms. However, upiH'r rcspinitorj- in- 
fections are often followed by infection in the 
cystic anxis. Tlie severp constitutional symp- 
toms and cercbnil complications iLs.sociatcd 
with acxpiired bronchiectasis and pulmonati' 
suppunition arc not scon in these ca.scs. In 
later life, increasing d.\-spnca often becomes a 
problem. Heniorrlingc is a fixxpicnt com- 
plication and occurred in -i of 13 patients ob- 
serx’cri bj' the authors. Spontaneous pneumo- 
thonix occasionally complicates the picture 
and one patient in this series developed a 
spontaneous hemopnenmothom.x. Thirteen 
illustnitivc case records arc summarized. — 
Cyclic Disease of the Lring, E. Kiosk, A. 
Bernstein it A. E. Parsonnel, Arm. Int. Med., 
Fcbntary, 194G, 24: 217 . — (//. R. Nayer) 

Silicosis. — ^Evorj’ year S to 9 per cent of all 
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miners in Bolivia are incapacitated by occupa- 
tional diseases, especially silicosis. As mine 
work represents the only base for the economy 
of the country, tliis is of highest importance. 
Four different types of dust have to be con- 
sidered in their effect on the lung tissue: (1) 
inert, (2) irritating, (S) sclerosing and silicotic 
and (4) carcinogenic. The two first are with- 
out great pathological importance. Silicosis 
is the most important form of pneumono- 
coniosis and has been made the object of this 
monograph. It is caused by inhalation of dust 
containing free silica and leads to progressive 
pulmonary fibrosis mainly of the nodular t3'pe. 
Some form of dust may be combined with 
silica. The danger then depends upon then- 
percentage of silica. Many factors contribute 
to the development of the disease. Only dust 
particles smaller than 5 micra cause silicosis. 
Tire dimensions probably have to be between 
one and 3 micra. There is a low threshold of 
five million particles per cubic foot. Even 
permanent life-long exposure to this will not 
cause any harm. The high threshold is about 
one hundred million particles per cubic foot. 
This will alway^s cause silicosis after a various 
length of time which depends largely upon the 
percentage of pure silica in the dust. Under 
equal conditions, certain individuals develop 
the disease rapidly, others only after long 
e.xposure. Here individual predisposition and 
the state of the protective mechanisms, 
especially the epithelium of the nasal cavi- 
ties and of the bronchi play a role. Alcohol- 
lism, so frequent among minei-s, is a major 
factor in breaking doum the defense mech- 
am’sms of the body. The time element of the 
exposure is very important. One to two 
years’ work in dust with a high threshold of 
particles and a high concentration of silica 
may cause acute fatal silicosis. The dust par- 
ticles are lodged in the alveoli where they im- 
mediately undergo phagocytosis and form the 
so-called dust cells. The silica causes the 
death of the phagocjde. Destructive fibrosis 
sets in which results in progressive obstruction 
of the lymphatics. True silicotic nodules are 
so formed. They have a diameter of one to 
2 mm. and are disseminated mainly in the 


medial portions of the lungs. If silicosis is not 
symmetrical there must be some other disease 
complicating silicosis. In the later stages 
emphysema, hjTiei-trophy and dilatation of 
the right ventricle, thickening and syunphysis 
of the pleura are constant findings. Most 
important symiptoms are dyspnea, cyanosis, 
chest pain and cough. Hemoptysis is rare. 
There is a progressive reduction of the vital 
capacity of about 15 per cent in the moderately 
and about 25 per cent in the far advanced 
cases. X-ray e.xamination is the most im- 
portant means of confirming the diagnosis. 
The picture may vary from increase of the 
broncho-vascular and linear markings in the 
initial phase to the typical snowflake forma- 
tion in the advanced cases. Silicosis in the 
initial or moderately advanced stage has to 
be differentiated from miliary tuberculosis, 
bronchial asthma, siderosis, passive pulmonary 
congestion, bilateral bronchiectasis, metas- 
tasis, mycotic infections and ’polycythemia 
vera; the advanced case from chronic fibrotic 
tuberculosis and tumor of the lungs or medi- 
astinum. The complications of silicosis are 
pulmonary infection, cardiac failure, spon- 
taneous pneumothorax and malignancy. The 
most common complication is tuberculosis. 
Statistics have shown that the incidence of 
tuberculosis among workers was 2.39 per 
thousand whereas in the presence of the dust 
it was 6.42 per thousand. Experimental 
studies have shown that dust inhalations 
diminish the relative immunity conveyed by 
the primary infection. The development of 
tuberculosis is directly related to the con- 
centration of free silica in the dust. Tuber- 
culosis is the cause of death of a third of all 
workers in the granite industry. From 
animal experiments the conclusion can be' 
drawn that tuberculosis occurs as a new 
infection in the lung previously damaged by 
silica dust. The mixed lesions have a slow 
evolution but always terminate in an active 
tuberculosis. Two forms of tuberculosis, as 
complication of dust disease, can be differ- 
entiated: silico-tuberculosis and tuberculosis 
with^ silicosis. Silico-tuberculosis is char- 
acterized by modified silicotic lesions without 
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signs of nctive locul tuberculosis. The t\^ucal 
lesion is n nodiiio of alwut .'1 to G inrn. in 
dinmeter witli caseous centre niid a peripherj’ 
rich in cciis but with onI\' occasional giant 
cells. The mineral particles are in the 
periplior}'. Bj’ coalas-ccnce giant nodes 
develop. Clinicallj’, in the beginning there 
arc no symptoms of tuberculosis. X-niy 
films .show the typical nodule and the tendency 
of the nodules to augment in volume and to 
become confluent. Finally there arc mas.sivc 
dense shadows. Tuberculosis with silicosis 
is that state in whicii silico.sis is compIicatc<l 
by active open tubcrcnlo'^is. It includes 
the terminal stage of silico-tulicrculo.sis. It 
occurs mostlj’ in j’oung individuals wlio 
have been exposed to dust for a relatively 
short time. Tlicrc is no known treatment 
to check the progre.ss of silicosis. Only by 
prophylaxis can decisive results bo obtained. 
Sanitarj’’ mcasurc.« consist in sprinkling of 
the mines, ventilation and asjiimtion of the 
dust. Evorj’ worker should wear a mask. 
Dust collectors .should be jnstalJcKl. By 
projection of inofTensivc llo.ating particles 
into the air the diameter of the silica particles 
can be increased. Forced inhalation of in- 
offensive dust as metallic aluminum maj* 
retard or counteract the accumulation of 
silica in the lungs. From the medical stand- 
point, evera' worker sliould be X-raj-cd at 
regular intera-als. The legislation for the 
protection of the minors in Bolivia is insuffi- 
cient and verj’ often not obeyed by the mine 
operators. It is suggested to change workers 
e-xposed to silica dust periodically into other 
healthier professions, especially in agriculture. 
— Nenmoconiosis y silicosis, S. Medeiros Q., 
A-p. respir. y lubcrc., Bolivia, 1944, S: 42.— 
(IT. Swienty) 

Acute Silicosis. — This is a case report 
concerning an engineer, who became ill 
after four montlis of e.xposure to an atmos- 
phere heaadly loaded with mineral dust in a 
volcanic region in Hondura.s. The first 
phase of ilbess was characterized by a grippe- 
like syndrome with fever, paro.xysms of 
cough and diffuse erythema on the abdomen 


and on the cliest and scatlorc'l nllas over the 
Jung. A chest X-niy sliowcd'n diffu.ee, 
nodul.ar, partly coalescing infiltration in 
iKitli lungs. The sputum wa.s- negative for 
(ulierclc Iwcilli on reiieatod e-x.nnunation.s. 
I'Jie rJiniail rouryo wa.s progressive .anfj tJie 
patient eventually <iiod from cardiac in.'mffi- 
cicncy. Xo po.st mortem examination was 
made. An a.K-ri-stant to tliis patient, wlio 
h.ad accompanied him on hi.s last trip, showed 
similar, but Ics.s extensive puhnonarj' lesions 
and a mild clinical .syndrome. These 2 
ra.scs may be considered as acute silicosis. 
While pncumonoconiosis Ls rare in Cuba, 
(here have l>een dcscribcil cases of ‘‘ba- 
ga.'sosis” due to initiation of eane grindings. 
The “bagasse” i.s a dusty material which 
constitutes the remnant.s of eanc after the 
extraction of sugar. The clinieal onset of 
bagassosis occurs usually after two to four 
months of exposure; it starts acutely with 
paroxysmal cough and dyspnea, sometimes 
blood-streaked expectoration, rctro.sternal 
pain and asthenia. Tlic X-raj* film of the 
chc.st show.s enlargement of the root shadows 
and increisod pnlmonaiy markings. Com- 
plete resolution is possible in some cases, 
while in othcra there is a tendency to a 
chronic fibrosis. The "b.agassc” contains 
5 to 7 per cent of silica, but the diseisc in 
question eannot bo considered a silicosis. 
It is probable that bagassosis is of allergic 
origin. Extract of bagasse gives a positive 
reaction in sensitized persons. — Caso trifcr- 
esante dc silicosis, aguda, bagazosis, M- A. 
Manas, Rev. mcx. dc (ubcrc., N’oi'cmbcr- 
Dcccmbcr, 1045, 7: S91. — (L. Mohiar) 

Silicosis. — Bronchosp.asra is a factor m 
the dj'spnea of the patient with silicosis, as 
seen from the fact that the patients arc 
relieved by the administration of epinephrin. 
It has been shown that colloidal silica produces 
bronchospnsm. Eosinophilia — wliich is usu- 
ally considered to be part of a generalized 
allergic response — ^is found in over 50 per cent 
of patients with silico.sis. Histamine produces 
bronchospasm in silicotics as it does in 
patients with bronchial asthma. It is believed 
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that silica has allergenic properties which 
are partiallj’’ responsible for the dyspnea in 
alicosis. — The AUcrgenic Effect of Silica and 
Its Relation to Dyspnea in Silicosis, T7. J. 
Hahceb, Ohio State M. J., December, 191,5, 
41: 1101 . — ((?. C. Leiner) 

Workmen’s Compensation for Silicosis. — 
The new Czechoslovak law provides for a 
compensation for workers afflicted with pneu- 
monoconioses and consecutive tuberculous or 
carcinomatous lesions. Silicosis is an out- 
standing problem. Workers suffering from 
this disease receive medical care, including 
hospitalization, and a monetarj' compensation 
equal either to one-half year’s full pay or 
50 per cent of their former salary for life-time. 
— The Disease of Foundnjmen: Silicosis, 
{Czech), E. Grauhner, Casop. I5k. ''esk.,Jvhj, 
1946, 85: 995.— (0. Felsenfcld) 

Dust Particle Size. — Determination of 
particle size of atmospheric dusts is important 
in evaluating health hazards in various 
industries. A sufficient number of particles 
(usually 150 to 200) is measured and the 
geometric mean size and standard deviation 
are then determined graphically. Various 
methods are used for measurement of dust 
particle size. The jet dust counter commonlj’- 
used is selective for particles below 2.0 micra. 
Other methods involving evaporation of a 
dust sample solution on a glass slide are 
particularly unsatisfactory for fibrous dusts, 
such as asbestos, due to the tendency to 
agglomeration of the particles. The collec- 
tion of dry dust by filter bag or directly 
from rafters or ledges is unsatisfactory owing 
to disintegration of more fragile particles. 
The author’s method overcomes these objec- 
tions especially for fibrous dusts. The method 
involves the settling of the suspended dust 
from a liquid medium (ethyl alcohol) onto 
the surface of a number 1 microscope slide 
glass cover, allowing the suspending liquid 
to evaporate slowly to dryness, and then 
mounting the cover glass, dust side down, 
onto a microscope slide. The dust deposit, 
thus being on the underside of the cover 


glass, can be sharply focussed and measured 
by oil immersion. The Dunn dust counting 
cell is used as the settling chamber. — The 
Preparation of Slides for Measurement of 
Dust Particle Size, W. E. McCormick, Pub. 
Health Rep., February 1, 1946, 61: 1S9 . — 
(H. R. Nayer) 

Hazards in Fire-brick Industry, — A study 
of the refractory brick industry in Kentucky 
was carried out with regard to the dust 
hazard. Two raw materials are employed: 
plastic and hard cla}^. These fire clays are 
basically hydrated aluminum silicates and 
they vary in chemical composition. The 
following average amounts of free silica were 
found: plastic clay, 17.7 per cent; flint clay, 
7.1 per cent; semi-flint clay, 14 per cent; 
burnt brick, 10.3 per cent. Analyses of the 
dusts encountered in various operations 
ranged from 1 per cent free silica in some 
burnt brick dust to 95 per cent free silica in 
the mold or parting sand. The dry pan and 
screen mills are the most dangerous sources 
of sustained dust production; maximum 
concentrations of 2,742.2 and 1,176 million 
particles per cubic foot respectively were 
foimd at these points. The accepted safe 
limit is 5 million free silica particles per 
cubic foot. The median particle size of 
all atmospheric dust collected in the industry 
was three micra. Effective control measures 
are available for use in all operations of the 
industry. — Siliceous Exposures in the Fire 
Brick Industry: I. Engineering Study, W. W. 
Stalker, J. Indvst. Hyg. & Toxicol., December, 
1945, 27: 275.— {E. R. Nayer) 

Hazards in Fire-brick Industry. — An 
engineering study of the fire-brick industry 
revealed a sufficient volume of dust, con- 
taining enough free silica, to represent an 
industrial hazard. Chest X-ray films were 
made of 876 men in the industry. Ninety- 
seven (11 per cent) showed X-ray evidence 
of pneumonoconiosis manifested by diffuse, 
finely granular fibrosis. These individuals 
had been employed in the fire-brick industry 
for periods ranging from nine to forty-seven 
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ye.'irs, the mean of their employment being 
twenty-five j’ears. Two of the X-ray films 
showed nodular silicosis; these men had 
operated unenclosed drj’ pan mills for many 
years. Twenty-six X-ray films rcveiiled 
evidence of tuberculosis; this represenf.s a 
percentage cxactlj' twice that found on mas.*; 
suia'cys of the genernl population in this 
area. Eleven of these 20 ca.scs were com- 
plicated by fine granular fibrosis . — Siliceous 
Exposures in (he Fire Brie): Induslrti: II 
Rocnigcnologic Study, ir. L. Bitter it P. O. 
Bovard, J. Indust. Ilyg. dr Toxicol., December, 
1943 , 27: 2S3. — {II. B. Naycr) 

Beryllium Poisoning. — One hundred and 
sevent}' cjiscs of berj’llium poisoning were 
seen during a period of four yeans. Mani- 
festations included dcrm.atitis, chronic skin 
ulcer and infi.ammatorj- changes in the 
respiratoiy' tract. The pathological findings 
and the clinical course of the ilisc.ase suggest 
a chemical reaction ns the cause. Ninety 
patients had chemical nasopharj'ngitis and/or 
chemical tracheobronchitis. The chief com- 
plaint of these patients was soreness of the 
nose and throat associated with mild cpisLaxi.s. 
Chenucal tracheobronchitis was characterized 
by cough, r&les in both lungs and normal 
serial roentgenograms. I’ital capacity was 
reduced as much as 30 jicr cent in some cases. 
There was an occasional low grade fever. 
The illness lasted from seven to twent 3 ’--one 
daj's if exposure was discontinued. Chemical 
pneumonitis developed in 3S patients. 
Symptoms were cough with occasional blood- 
streaked sputum, substernal burning pain, 
dyspnea, cyanosis, abnormal taste, anorexia 
and increasing fatigue. The onset of the 
disease was insidious. Tlie temperature was 
often normal. The sedimentation rate and 
the blood count were witliin normal linuts. 
Roentgenological changes in the lung fields 
appeared two to three weeks after the onset 
of sjmiptoms and physical signs. In order 
of appearance the changes were diffuse 
haziness of both lungs, development of 
soft irregular areas of infiltration with promi- 
nence of peribroncliial markings, absorption 


of soft infiltration nnd appearance of discrete 
large or .small conglomerate nodules scattered 
throughout both lung-field.s and clearing 
after one to four months. Five patients 
died of chemical pncumoniti.s. Tlic patho- 
logical findings showed atypical pneumonitis. 
The lung tis.suc sections were characterized 
by large mimbora of pl.a.sma cells, relative 
abpcencc of polj'morjdionuclear infiltration, 
diffuse pulmonary' edema and hemorrhagic 
extrav.a.salion. The most beneficial thcra- 
|)eutic measures were oxygen and rest. The 
incidence of bcrj’Hiu™ poisoning dropped 
con.sidcrably’ after proper preventive measures 
were introducc<i in all three plants in which 
these 170 c.ases were observed . — Beryllium 
Poisoning, //. S. Van Ordslrand, B. Hughes, 
J. M. DeXardi & M. G. Carmody, J. A. M. A., 
December 15, 19/, 3, 129: IDS/,. — {H. AbeJes) 

Welding Hazards.— Welding in confined 
spaces without proper ventilation c-vposcs 
the weldor to serious danger from poisoning 
with oxides of nitrogen. X^Hicn the acetylene 
torch is used for welding, the high temperature 
causes the formation of various oxides of 
nitrogen. The exact proportion of these 
g.ascs depends on the prevailing temperatures. 
When inhaled a fairly constant proportion 
obtains at body temperature, namely’ 5 parts 
of nitrous oxide to 95 parts of dioxide. The 
latter poij'merizes with further cooling to 
N;0<. Wien these gases come in contact 
with water, ns they’ invariably’ do in the 
respiratory' tract, they' form mixtures of 
nitrous and nitric acid. These acids cause 
severe purulent tracheitis, bronchitis, bron- 
chiolitis and pulmonary’ edema. Several cases 
of death from pulmonary’ edema due to 
inhalation of oxides of nitrogen are on record, 
and the author adds another one. The 
welder was a y’oung man in good health who 
had spent just twenty-five minutes welding 
inside a tank which was inadequately' venti- 
lated. Wlien welding is done by means of 
electricity', the hazard is less, although it 
has been shown that oxides of nitrogen are 
also evolved, but to a lesser degree. The 
hazard in electric arc welding is further 
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reduced by the workers’ wearing of a special 
protective scK&a.—NitrosegaseveTgifiung bei 
Schweissern, F. Hatt, Schweiz, med. Wchnschr., 
June 1, 194G, 76: 45S.— (H. Marais) 

Asthma. — Severe asthma is best treated in 
a hospital, preferably in a private room. 
The new surrounding eliminates many nervous 
factors present in the patient’s home. The 
pillows and the covers should be dust-proof, 
A pollen filter may be of advantage. The 
room should be free from drafts and fumes, 
the temperature should be even. The 
cleansing of the room is best done with a 
damp cloth. A mixture of 20 per cent oxygen 
and 80 per cent helium at a rate of flow from 
6 to 9 liters per minute may give comfort in 
an acute asthmatic attack. The most useful 
drug is epinephrine. The usual dose is 0.5 cc. 
of a 1:1000 solution. This dose may have 
to be repeated at intervals of twenty minutes. 
A one per cent solution may be used as a 
spray. The critically ill patient may need 
epinephrine intravenously, one cc. of l.TOOO 
solution in one liter of isotonic solution of 
sodium chloride. If respiratory failure is 
imminent nikethamide or metrazole may be 
necessary. The intravenous administration 
of 0.25 g. of aminophylline in 250 cc. of a 
20 per cent solution of de.xtrose may be of 
value. Aminophylhne may also be ^ven 
orally, 0.1 to 0.2 g. three times daily, or 
rectally 0.5 g. Ephedrine or ephedrine-like 
drugs are frequentlj’^ used in combination 
with barbiturates and aminophylline. When 
bronchitis is a prominent factor an expectorant 
is of utmost value. Iodides are most helpful; 
if not tolerated ammonium chloride may be 
helpful. If nervous factors are prominent 
small doses of a sedative are indic.ated. If 
premenstrual tension causes an exacerbation 
of the asthma, estrogens should be used. 
Bronchoscopy has to employed if broncho- 
stenosis is suspected.— Treatment of a Seriously 
111 AstJimalic Palicnt, H. M, Carryer, L. E. 
Prickman, C. K. Maytvm & G. A. Koehche, 
J. A. M. A., May 4, 1946, J31: 81.~(^E. 
Abcles) 


Asthma in Southwest Pacific. — ^Asthma 
has proved to be one of the important causes 
of chronic disability in the Armed Forces in 
the Southwest Pacific area. That asthma 
should recur or develop to a greater extent 
in the Armed Forces, either in the United 
States or overseas, than in the same age group 
among the civilian population, was not 
unexpected. The extremes of climate, in- 
creased exposure to dust and pollen, strenuous 
phj^ical exertion and the emotional strain 
of military life would favor the recurrence 
or aggravation of mild asthma, and the 
development of new cases. The anticipated 
unfavorable effects of tropical conditions on 
asthma became apparent soon after our 
troops occupied certain Islands in the South- 
west and South Pacific areas. As more 
and more cases were being observed, the 
general aspect of the whole question assumed 
considerable importance and prompted the 
present study. Three hundred and fifty-two 
cases of asthma, representing 1.2 per cent 
of total admissions, were observed at a General 
Hospital in the Southwest Pacific Area. Of 
these, 209 were studied in detail, and an 
analysis of them is presented: 107 developed 
astluna prior to service; 102 after entering 
military service; 136 were inducted, 51 
enlisted, 13 entered through the National 
Guard and 8 were officers; 109 were admitted 
from other hospitals, 98 from Base or unit 
dispensaries and 2 were not admitted but 
were studied in the out-patient department; 
119 of 130 patients serving in the tropics 
e-xperienced prompt aggravation or recurrence 
of symptoms, only 11 were not made worse; 
66 patients developed their primaiy attack 
in the tropics. The rapidity with which 
aggravation or recurrence developed after 
arrival in the tropics was most striking; 
likewise, the primarj- attack appeared quickly 
but less so than the former. This sequence 
suggested an allergic mechanism. Develop- 
ment of asthma, either recurrence, aggrava- 
tion or primary attack, was perennial; 
seasonal factors apparently exerted no influ- 
ence. Pollen in the tropics and in Australian 
areas can be found throughout the year. 
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A positive family or personal histoo' of hay 
fever and/or asthma and of skin Ecnsiti\'jty 
to pollen and other inhalant antigens was 
found singly or in combination in the majority 
of patients. Conditions which aggravated 
or induced attaclcs in the susceptible indi\-idunl 
were multiple; in addition to pollen and other 
en%'ironmental dusts, damp humid weather, 
diurnal temperature variations and physical 
and emotional stmin were involved. After 
consideration of all the data, 115 or 55 per 
cent of the cases were considered as due 
to pollen and inhalant dusts; 29 or l-l |)cr 
cent to infection and in G5 probable causes 
could not be defined. In these, however, 
emdronmental conditions probably played 
an important part. The disability rate 
per patient represented only by hospital daj-s 
in this theater was rather high: the minimum 
was 5, the maximum 225, and the average 
5S.9S; 172 patients, or S2 per cent of the 
entire series, were CTOcuatcd to the United 
States as unfit for duty in tliis area; 9S or 
7S per cent of the 12G patients in whom 
asthma developed in the United States, 
either prior to or after entering service, were 
returned to the United States. Specific 
treatment, namely, desensitization to the 
indicated pollens and other cmdronmental 
dusts, was instituted. No conclusions con- 
cerning the efficacy of such therapy could 
be reached; in a small number of cases, such 
treatment appeared to be beneficial and en- 
abled the patient to remain on duty. On the 
basis of this study, it is suggested that any 
soldier with a history of or m.anifesting mild 
asthma should not be sent to an overseas thea- 
ter, unless limited or restricted serrice is 
understood. In any event such persons 
should not undertake tropical serruce. Even 
the presence of hay fever should be seriously 
considered as a disqualifjdng condition for 
general ser^^ce overseas. Armj’ Regulations 
— MR 1-9, dated 15 October 1942 — state that 
bronchial asthma is disqualifjang for military 
service. If this regulation were strictly ad- 
hered to, fewer cases of asthma would be over- 
seas. — Asthma — ^As Observed Overseas in a 
General Hospital in the Southwest Pacific Area 


— With Special Reference to Relationship of 
Tropical Service to Onset and Recurrence, R'. L. 
Winkcmccrdcr, Bull. Johns HopHns Hasp., 
Februartj, 7S: 7S . — (/. 5. Woolley) 

Surgery for Asthma. — The rc.ah’zation that 
bronchial asthma need not have an allergic 
nor ;i functional background h.as furthered 
intei-est in the ojrerative treatment of this 
condition. The author has operated on the 
S3nnpathetic nervous sj-stem of 43 jisthma 
patients over a period of eight j’cars. His 
results are in accord with those obtained by 
Ijcrichc and Fontaine who found that 30 
to 40 per cent of patients are cured per- 
manent!}*, another 40 per cent are considerably 
improved and 20 per cent are unimproved. 
The logical basis for these ojrerations is the 
fact that the ganglia of the s}*mpathctic 
ple.xus show severe degenerative changes in 
ca.scs of bronchial astluna. \Miethcr these 
changes arc the cause or the result of the 
dise.asc is as yet not known. In regard to 
the operative procedure it is stated tliat the 
mcact point of attack on the s}*mpathctic 
ganglia is not important. The author has 
found that his results are about the same 
whether he operates on one side, or on both, 
and whether he operates on the stellate 
ganglion or on the tliird cer\*ica!. In some 
cases the fibres of the vagus have been included 
in file operation, just below tlve origin of the 
recurrent branch. Theoretically, the best 
point of attack should be the ganglionated 
plexus at the lung roots, but tins procedure 
is very difficult. It is remarkable that 
comparable results were obtained when the 
operation was confined to the ganglia of 
the lumbar sjunpathetic chain. These gan- 
glia, on histological examination, showed 
identical severe degenerative changes. There 
are no complications from the operation other 
than a mild Horner’s s}’ndrome, which 
tends to disappear after some time, and a 
rnsomotor rhinits, wliieh 'disappears after 
a few yciire. Serious complications are 
lacking, and the operation is deseia’ing of 
trial in all asthmatics who cannot be benefited 
by medical treatnrent. The mode of action 
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of the excision of the sympathetic ganglia 
and plexus is not clear. It would appear 
that the entire vegetative system is intimately 
bound to humoral factors which act on the 
specific nerve tissue wherever it is located. — 
Weitere Versnche zitr operaiiven Behandlung 
des Asthma bronchiole, K. Lange, Schweiz, 
med. Wchnschr., March 16, 1946, 76: S2S . — 
Marcus) 

Premenstrual Asthma. — Certain cases of 
asthma are caused by ovarian insufficiency. 
If caused by hypofolliculinemia estrogens 
may be used with success. Sometimes the 
asthmatic attacks are directly related to the 
menstruation although the menstrual period 
may be completely normal and regular. This 
type of asthma may be caused by hyper- 
folliculinemia. It has been successfully 
treated with injections of corpus luteum. 
Clinically, there is swelling and pain of the 
breasts several days prior to the menstruation 
often followed by pelvic pain. During the 
menstruation there is a crisis of asthma, 
sometimes urticaria, fever, vicarious men- 
struation, nervousness, irritability and 
migraine. The authors have treated C cases 
of premenstrual asthma due to hyperfollic- 
ulinemia with testosterone. The relief with 
small doses of testosterone (5 mg. to not 
more than 50 mg.) was immediate in 4 cases. 
In 2 cases the treatment failed. This failure 
is attributed to recurrent infections which 
were found to be a sinusitis in one and an 
appendicitis in the other case. — Asma-s pre- 
menstniaks, J. M. Rodriguez Folgueras & /. P, 
Toidet, An. Cdied. de pat. y din. Inhere., 
December, 1944, 6: SS7. — (TF. Sicienlrj) 

Asthma. — Nine patients with intrinsic 
bronchial asthma were treated with penicillin. 
Penicillin was administered bj' intramuscular 
injections and, at a later date, intratracheally. 
Although there was slight clinical improve- 
ment it was felt that penicillin offered no 
advantage over the usual tj^pes of treatment. 
— The Clinical Use of Penicillin in the 
Trealmcnt of Intrinsic Bronchial Asthma, 
S. F. Hampton, M. B. TFtne, IT. Allen, G. S. 


Thompson & M. P. Starr, J. A. M. A., 
April 28, 1945, 127: 1108.— {H. Abeles) 

Alveolar Cell Tumor. — The nature of cells 
lining the pulmonary alveoli, if any, and 
that of septal cells is still under debate and 
with this, the question whether carcinonrata 
may arise from these cells. One case is 
presented of a very early tumor which pre- 
sented the characteristics of an “alveolar 
cell tumor.” But it was possible to show 
that this tumor originated in a bronchiole. 
Another case is presented of a primary 
adenocarcinoma of the gallbladder u-ith 
metastases in the lung. The latter had all 
the gross and histological characteristics of 
“alveolar cell tumor.” A study of 125 cases 
of pulmonary metastases showed that, if the 
primary tumor was a pure adenocarcinoma, 
the pulmonary metastases had the distribution 
of “alveolar cell tumors.” It is believed 
that all so-called alveolar cell tumors are 
either metastases of recognized or non- 
recognized primaries in some other organ or 
true bronchial carcinomata arising from the 
basal cells of bronchi or bronchioli . — "Alveolar 
Cell Tumor" of the Lung, P. A. Hcrbat, 
Arch. Path., February, 1946, 41: 175. — {M. 
Pinner) 

Primary Lung Tumors. — Over a period 
of fifteen years a histologically proved 
diagnosis of primary cancer of the lung was 
made in 157 patients. The incidence was 
liighest between the ages of 40 and 50 years. 
It occurred four times as often in men as in 
women. The most common symptoms were 
cough, pain, sputum, hemoptj'sis and 
wheezing. A roentgenogmpluc diagnosis of 
primarj’ cancer of the lung was made in 
152 cases, a positive diagnosis bj' bronchos- 
copy was obtained in 89.3 per cent of the 
cases in wliich the procedure was c,arried 
out (122 cases),' Pleural effusion occurred 
in 26 patients. Carcinoma cells were demon- 
strated in 5 effusions. Biops 3 ’' of Ijnnph 
nodes permitted the diagnosis in 26 p.aticnls. 
Pulmonarj' resection was carried out in 49 
patients (31.2 per cent). Eight patients 
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died in the hospital. The histological diag- 
nosis was epidermoid carcinoma in 84 patients, 
adenocarcinoma in 20 patients, oat cell 
carcinoma in 7 patients. In IS patients the 
tumor was undifferentiated. In 28 patients 
the tumor could not be classified. Seven 
cases of nonmalignant’ lung tumors were 
seen during the same period. All occurred 
in women . — Primary Lung Tumors, R. 
Adams, J. A. M. A., March 3, 1946, 130: 
547 . — (H. Abeles) 

Malignant Lymphoma. — ^The histories of 
3 patients with malignant intrathoracit 
lymphatic tumors are described. Attention 
is called to X-ray pictures resembling dis- 
seminated tuberculous infiltrations and e-m/la- 
tive phenomena which may cause differential 
diagnostic diflSculties. X-ray therapy is 
recommended; 2000 to 4500 r. total dose, 
according to the e.vtent of the tumor. — 
Difficulties in the Roentgenological Diagnosis 
of Lung Lymphomata, (Czech), M. Viiez, 
Casop. l&c. cesk., June, 1946, 8S: S57 . — ( 0 . 
Felsenfeld) 

Pulmonary Adenomatosis. — The case of 
a 59-year-old man who was admitted with a 
picture of mifiary tuberculosis and pleural 
effusion is presented. In the sputum, neo- 
plastic cells were found. The patient died 
soon after admission and his condition did 
not allow a bronchoscopy or bronchography 
to be done. The autopsy showed that the 
left lung was invaded by a grajdsh-white 
tissue and was atelectatic. The right lung 
contained small seed-like nodules of elastic 
consistency throughout. The bronchi were 
normal. The microscopic e.xamination 
showed that non-ciliated cylindric cells had 
invaded the alveolar wall but no mitosis 
or any atypical cells could be obseiAred. The 
elastic tissue w’as somewhat increased but 
otherwise normal. The diagnosis during 
life liad been blastoma but it was changed 
after the autopsy findings, to pulmonary 
adenomatosis. This disease common in South 
Africa amongst sheep and called “jaagziekle” 
or epizootic adenomatosis lias been known 


to be transmissible to men. It is still not 
clear if it is of neoplastic or infectious origin. 
The hyTierplastic .cells are non-ciliated and 
invade only the mucous membrane of the 
broncliioli and the alveoli. Differential diag- 
nosis has to consider bronchial adeno-car- 
cinoma, histiocytoma and miliary tuber- 
culosis. — Consideraciones sobre un caso de 
adenomatosis pidmonar, R. C. Acevedo, L. S. 
Giuniini & 0. C. Croxatto, An. Cdted. de 
pat. y din. tuberc., December, 1944, — 

(IF. Sicienty) 

Cancer of Bronchus.— The literature con- 
tains conflicting reports regarding the value 
of radiotherapy in cancer of .the bronchus. 
In the past, a large number of bad results 
were due partly to indiscriminate selection 
of cases. A radical course of treatment is 
given when there is hope of completely 
eradicating the disease. The patient must 
be in at least fair condition. The area 
involved must be limited in e-vtent and there 
muct be no lymph node or distal metastases. 
Severe sepsis must be absent; it is sometimes 
possible to undertake irradiation after diminu- 
tion of the septic process by bronchoscopic 
aspiration and the administration of penicillin. 
The presence of pleural effusion prevents 
successful irradiation. Before a second course 
is given, it is necessary to be sure that the 
full effect of the first course has been achieved. 
Otherwdse, severe post-irradiation changes 
in the lungs may ensue. Before irradiation 
of a case is undertaken, a complete investiga- 
tion is made; this includes bronchoscopy, 
bronchography, tomography and sometimes 
thoracotomy. Of particular importance is 
the result of the histological avamination. 
Radium and radon are not employed. Tiie 
radical course of therap 3 ’- is personally super- 
vised daily by the radiotherapist and lasts 
sb: to seven w'eeks. Improvement in the 
patient’s condition should appear in two to 
three weeks. During the four years 1940 
to 1943, 179 cases of inoperable cancer of 
the lung were seen at Universit}’’ College 
Hospital. Eighty-four were considered too 
ill to receiye radiation therapy. Of the 
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remainder 47 were considered suitable for a 
radical course of treatment, while 46 received 
only palliative treatment. The average dura- 
tion of life in untreated cases was ten weeks. 
In those receiving palliative X-ray treatment, 
it was five months; generally there was some 
alleviation of symptoms. Of the 47 patients 
who received radical therapy, 12 were alive 
when the article was written, the average 
duration of life being 26.5 months. The 
35 patients who died survived an average 
period of 11 A months; all but 5 were able 
to return to work after the end of treatment. — 
Radiotherapy in Inoperable Cases of Cancer 
of the Bronchus, G. Hilton, Brit. J . Tvberc., 
April-My, mS, 39: 51.— {A. G. Cohen) 

Biopsy in Lung Cancer. — A biopsy of the 
bronchial mucosa, even if apparently normal 
under bronchoscopic examination, may estab- 
lish sometimes a positive diagnosis of 
epithelioma. Two cases are presented in 
which, clinically, a diagnosis of pulmonary 
carcinoma had been established. Although 
the mucous membrane of the invohdng 
bronchus appeared completely normal, a 
biopsy was done. It was found that the 
invasion had already reached the main 
bronchus and a previously contemplated 
pneumonectomy had to be abandoned. 
Systematic biop.sy^ of the bronchial mucosa 
before operation is advocated in similar 
cases especially in that region where division 
of the root is contemplated . — La biopsia de 
mvcosa bronquial apareniemente sana en 
COSOS dinicajnente sospechosos de cancer de 
pidmon, A. Bence, J. Peroncini & J. C. Rey, 
An. Cdled. de pat. y din. Inhere., December, 
1944, <5; 934 . — (IF. Stvienhj) 

Adenoma of Bronchus. — A study was made 
of 3S consecutive cases. The condition is 
more common in women. The average age 
of the patients was 37 years. The average 
duration of symptoms prior to diagnosis was 
twenty'-six months. Hemoptysis was present 
in 54 per cent of cases but was the initial 
symptom in only 22 per cent; the character 
of the hemoptj'sis was no diJEferent from that 


caused by any other ty^pe of broncliial lesion. 
Cough was present in 85 per cent. At first 
it was nonproductive. Later, with the 
development of infection secondary to atelec- 
tasis, the cough became productive of purulent 
sputum. Recurrent attacks of pneumonia 
in the same lobe were noted. Wheezing 
was noted in 23 per cent of cases. There was 
evidence of pulmonary suppuration in 23 
per cent. Physical signs vraried greatly^ 
The tumor mass can at times be outlined by' 
tomographic or by bronchographic studies. 
Atelectasis of the lung is indirect evidence of 
the presence of a tumor. The gross appear- 
ance of the neoplasm is so typical that the 
bronchoscopist can often make a correct 
diagnosis. The lesion appears as a pedun- 
culated mass, the end of which is freely 
movable. It appears pink, red or purple 
and has a smooth surface which bleeds easily 
on contact. The diagnosis must, however, 
be confirmed by microscopic e-xamination. 
There is a tendency for the adenoma to 
infiltrate the bronchial wall. It generally 
arises in a large bronchus, more frequently 
on the right. I^arious degrees of bronchiec- 
tasis uith accompanying pneumonitis are 
found. Histologically, differentiation from 
- carcinoma is not always easy. Mitotic 
figures are generally absent, as are evidences 
of degeneration of the tumor cells. The 
characteristic cell is small, round and regular; 
the nucleus is not markedly hyperchromatic. 
The cells do not vary in size. There are no 
metastases. The tumors are very vascular. 
If left untreated, the disease eventually kills 
the patient. In 14 cases where treatment 
was surgical, there was one death. In 22 
cases treated by other means, there were 2 
deaths. There is dirision of opinion as to 
whether endoscopic removal or extirpation 
by lobectomy or pneumonectomy is the 
preferable treatment. It is the authors’ 
practice to employ the consenrative form 
of therapy in those cases in which the adenoma 
is attached to the bronchial wall by a com- 
paratively narrow pedicle, is easily movable 
and is situated in a readily accessible bronchus. 
It is also indicated when the tumor is close 
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to the Carina, or when the general condition 
of the patient precludes radical surgical 
treatment. Extirpation by lobectomy or 
pneumonectomy is • indicated when the 
adenoma is located in a poorly accessible 
bronchus or where there is a marked tendencj' 
to recurrence. Roentgen therapy usually 
does not influence the size of the adenoma 
but at times seems to inhibit its development. 
— Adenoma of the Bronchus, H. J. Moersch, 
W. 8. Tinney & J. R. McDonaid, Surg., 
Gynec. & Obst., November, 1945, 81: 651 . — 
(A. G. Cohen) 

Pulmonary Hodgkin’s Disease. — ^The lung 
and pleura are not infrequently involved 
in the specific process of Hodgkin’s disease. 
In a recent series of 273 successive cases 
treated at the University Clinic in Zurich, 
Switzerland, 25.6 per cent had pleural 
and pulmonary involvement. The pulmonary 
lesions are of three main tjqjes: perilrilar 
infiltrations, representing direct e-xtensions 
of the disease process from the mediastinal 
lymph nodes; massive parenchymatous lesions, 
probably origmating by a Ijunphogenous 
route; and generalized hematogenous dis- 
seminated lesions. Pleural eSusions are 
extremely common, but they are often due 
to the obstruction of the lymph flow or 
termiaal cardiac failure. Primary Hodgkin’s 
disease of the pleura is occasionally seen. 
The radiological picture in itself is often 
not sufficiently diagnostic in these cases to 
permit a definite diagnosis, although the 
enlargement of the mediastinal nodes is 
suggestive. The picture can be confusing 
when ca^^tation occurs. This maj' be due 
to secondary infection or it may be the result 
of radiation therapjx The treatment of 
pulmonary Ijunphogranulomatosis of the 
Hodgkin’s tjq)e is the same as of the disease 
elsewhere, namely radiation therapy. The 
results are comparable and the disease is 
fatal after a period varying from a few months 
to several years. — Les manifestations pleuro- 
pulmonaires dc la lymphgranuhmatose malignc, 
H. Perrier, Schiceiz. med. Wchnschr., BecenAer 
S, 1945, 7S: 10S2.—iH. Marcus) 


Miliary Carcinosis. — Four cases of cancer 
of the gastrointestinal tract (two of the 
gallbladder and one each of the stomach and 
pancreas) with miliary’ c.arcinosis of the 
lunp are reported. The tumor cells may 
reach the right heart %’ia the hepatic veins 
or through the thoracic duct and the left 
subclavian vein. In all 4 cases the X-raj’ 
films presented evenly’ .and dift'usely dis- 
tributed lesions, indicating hematogenous 
spread. The lesions appeared as soft, 
mottled, poorly’ defined areas of varying 
size. Hilar node involvement indicates 
secondary ly’mphatic spread. In the differ- 
ential diagnosis, rmliary’ tuberculosis and 
silicosis have to be ruled out. In the first, 
the lesions are more discrete and homogeneous 
and more nearly’ equal in size; the clinical 
picture, too, aids in the differentiation. In 
silicosis, the greatest involvement is in the 
midlung fields, the nodules are dense, discrete, 
uniform in size and there are usually dense 
hilar shadows .and evidence of peribronchial 
fibrosis. Phy’sical signs are absent in miliary 
carcinosis. — Miliary Carcinosis of the Lungs 
Secondary to Primary Cancer of the Gastro- 
intestinal Tract, G. J. Cxitver, Am. J . Roent- 
genol., Novexnbcr, 1945, 54: 474- — Roivy) 

Nondisabling Bronchiectasis. — ^Among 156,- 
000 candidates for flying training, all of whom 
had at least one previous e.xamination, 41 
cases of bronchiectasis were discovered. Since 
there are few reports in the literature con- 
cerning mildly’ symptomatic or “dry" 
bronchiectasis, the authors are reporting this 
group. All the patients were ambulatory’ and 
were discovered on routine examination and 
had been in active service from two months to 
as long as two years. None had been inca- 
pacitated to any degree, though several had 
had pneumonia since entering the sendee. 
None had been to sick call an excessive number 
of times. No attempt was made to link the 
bronchiectasis with pre^dous childhood dis- 
eases. All of the men tended to minimize 
their symptoms and considered their cough 
and expectoration as of no significance. 
While most denied all symptoms, even when 
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awaiting medical discharge, they now have 
some cough and expectoration, of sputum. 
Information received from 36 men revealed 8 
with no sjnnptonrs (one was reinducted by liis 
draft board and, according to his medical 
officer, is asymptomatic), 2 have had unilateral 
lobectomies, 12 have symptoms so slight they 
are hardly noticeable, S feel well enough to per- 
form their regular tasks in a satisfactor}’ man- 
ner, 5 have moderately severe sjemptoms and 
have lost weight and are unable to work regu- 
larly and only 3 are under a physician’s care. 
None of the group with symptoms have con- 
sulted a thoracic surgeon. Most of the men 
agreed that outside work in a dry climate 
seemed to relieve them. Typical cases are 
reported in detail. Among the 156,000 men 
X-rayed, 638 were found to have nontubercu- 
lous infiltrations, and most had these findings 
in one or both lower lobes. These men were 
admitted to the hospital where it was found 
that the majority had no or few sjnnptoms. 
Many of them were believed to have atj^rical 
pneumonia. Only about 8 patients had lobar 
consolidation and in these the findings cleared 
at the end of two to three weeks. In about 
100 cases, infiltrations persisted and accen- 
tuated peribronclual markings, ring-like 
transparent shadows or some recent pleuritic 
reaction were noted. Later, when these find- 
ings were encountered it became almost a 
routine to obtain a bronchogram. In addi- 
tion to the 41, 4 men showed some dilatation 
of one or two bronchial radicles. Evans and 
Galinsky describe similar cases and raise the 
question whether these persons will go on and 
show progressive bronchial dilatation or 
whether the process is arrested and will finally 
disappear. It was decided to allow the men 
who, on close questioning, were asymptomatic 
and well to continue an army career. Of this 
group, 8 men continued to deny any symp- 
toms, wliile 12 have symptoms so slight as to 
be almost unnoticeable. Only 3 were later 
available for reexamination and these showed 
no change. It has been suggested by Camp- 
bell et al. that bronchiectasis may develop in 
cases of atypical pneumonia that are slow to 
clear and have some associated atelectasis. 


With tliis in mind, it would be desirable to 
obtain prevdous X-ray films, but in only 4 cases 
could tliis be done. One man was shown to 
have a previous bronchiectasis and one de- 
veloped bronchiectasis subsequent to his pneu- 
monia. However, among over 1,000 cases of 
pneumom'a diagnosed by X-ray, 18 cases had 
persistant findings from four to six weeks. 
Of those who were bronchogramed, none were 
found to have any bronchial dilatation. A 
recent Army hledical Bulletin suggests that 
discovery of minimal bronchial dilatation 
without symptoms should not be cause for 
dismissal from military service. This ex- 
perience recorded by the authors seems to con- 
firm the soundness of tliis policy. — Non-Dis- 
ahling Bronchicciasis, A. Fine (fc T, B. Stein- 
hausen, Radiology, March, 194S, 46: 2S7 . — 
(G. F. Mitchell) 

Treatment of Bronchiectasis. — Forty-one 
per cent of all patients with bronchiectasis die 
nitbin five years after the beginning of the 
disease from complications, such .os right-sided 
heart failure, pneumonia, brain abscess, etc. 
Eighty-five per cent die within twent}' years. 
The weakness of the broncliial wall increases 
the disproportions between the negative intra- 
thoracic pressure and the positive atmospheric 
pressure in the bronchus. This purely 
mechanical factor causes distention of the 
bronchial wall and atelectasis of the surround- 
ing tissue. This may lead to obstruction of 
the bronchus with dilatation of its distal por- 
tion. Medical treatment cannot cure the dis- 
ease definitely as it is impossible to reestablish 
the normal anatomical structure of the affected 
bronchi. But the treatment can delay the 
progress of the disease. It is directed towards 
the suppression of local infections. An in- 
fectious focus in the sinuses or tonsils has to 
be removed. The respiratory tract should be 
inspected and obstructions caused by polyps, 
adenoids or a deviated septum should be re- 
moved. Adequate postural drainage is essen- 
tial. In bilateral bronchiectasis, it should 
be done twice daily for a half hour on each 
side. Acute infections of the lungs and bron- 
chi are treated with bed-rest, continuous oxy- 
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gen therapy, penicillin and sulfa drugs. A 
correct analysis of the germs in the sputum as 
to their resistance to penicillin and the sulfona- 
mides should be made before treatment is 
started. The results with penicillin are not 
as good as in other types of infection but are 
still very s.atisfactory. Nebulization of peni- 
cillin does not seem to give better results, so 
the author uses only the parenteral way; 
15,000 to 20,000 units are given intramuscu- 
larly every three houre until 500,000 to 1,200,- 
000 units are given. In penicillin-resistant 
cases sulfapyridine, sulfathiazole or sulfadia- 
zine are given with equally good success. Po- 
tassium iodide and vaporization of pure or 
mentholated water help to ease expectoration. 
It is very difficult to evaluate the results 
of purely medical treatment. The surgical 
cases are always selected unilateral cases 
with a good prognosis. All other cases are 
treated medically. There is no difference 
in the medical treatment for congenital or 
acquired bronchiectasis. — Tralamicnto vied- 
ico de la bronquieclasia, R. Valdivieso D., 
Rev. mid. de Chile, September, 1946, 73: 7SL — 
(IF. Swienty) 

PenicUlin in Bronchiectasis. — Twelve pa- 
tients with severe bronchiectasis were treated 
with penicillin by intramuscular injection, 
intratracheal injection, inhalation or a com- 
bination of these methods. It Avas found that 
the intramuscular injection is not of help in 
the treatment of chronic bronchiectasis. In- 
tratracheal injection of penicillin appeared 
most helpful, with reduction in the amount 
and odor of sputum and disappearance of the 
penicillin sensitive organisms in a period of 
time varying from a few days to several weeks. 
Excellent blood and urine concentrations of 
penicillin are also obtained by this method. 
The most useful plan has been to treat patients 
with intratracheal injection of penicillin, 100,- 
000 units, for ten to twenty days, and then 
follow by injection or inhalation two or three 
times a week. The results are, of course, not 
permanent, and treatment has to be continued 
for an indefinite period of time. In spite of 
tliis, the treatment might be considered for 


patients who are not fit subjects for surgeiy, 
or the treatment is suggested as a preoperatiA'e 
measure in surgical cases to lessen the danger 
of postoperative spread and empyema. — 
Penicillin in the Treatment of Bronehicciasis, 
1. D. Bobroivitz, J. S. Edlin, S. Bassin d* .1. S. 
Woolley, New Engla7ul J. Med., January SI, 
1946 , 234: 141 . — (//. Marcus) 

Penicillin in Bronchial Disease. — Cases of 
chronic bronchial disease were treated by in- 
halations of nebulized penicillin. A solution 
of 25,000 units of calcium penicillin per cc. was 
used. Patients received 2 to 3 treatments a 
day. Each treatment consumed 100,000 
units, which required about thirty minutes 
with the oxygen running at S liters per minute. 
A course consisted of a total of 1,000,000 units. 
The treatment resulted in clearance of the 
sputum of streptococci and pneumococci, but 
there was an increase in coliform bacilli. 
Cases of bronchiectasis showed no real 
improvement as indicated by the sputum out- 
put. Bronchitis of short duration was bene- 
fited greatly. Chronic bronchitis of the sup- 
purative tjqje showed no improvement; the 
dry tjqje showed great improvement, but not 
permanently. Cases of asthma of the allergic 
type were not helped, but those of the infec- 
tious type showed real, though temporary, 
improvement. — Inhaled Penicillin in Bron- 
chial Infections, N. Sotdhtvcll, Lancet, Avgxist 
17, 194G, 2: 225.— -{A. G. Cohen) 

Penicillin in Bronchiectasis. — Since in most 
cases of bronchiectasis there is a secondary in- 
fection of the dilated bronchi and bronchioles 
with a mixed flora in the sputum, often in- 
cluding bacteria susceptible to penicillin, it 
w'as thought that this antibacterial agent 
might have a beneficial effect in the treatment 
of the disease. It was clear that cure could 
not be obtained, but that symptomatic relief 
and preparation for a lobectomy when feasible 
would obtain. A high concentration of peni- 
cillin in the cavities could not be obtained by 
systemic treatment. Also, because of the 
nature of the disease, proper concentration 
could not be obtained by means of atomizers 
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containing penicillin. It was therefore de- 
cided to inject a solution into the trachea, 
using a technique similar to that employed in 
carrjnng out bronchography. Following 
twenty to forty minutes of postural drainage 
a 14-gauge needle is inserted into the trachea 
between the cricoid cartilage and the first ring 
of the trachea. The needle is left in siht, the 
patient placed in such a position that fluid in- 
troduced would run into the diseased area, 
and then 5 to S cc. rapidly injected and the 
needle immediately withdrawn. The patient 
is kept in position for fifteen minutes after the 
injection. It was found that with an injec- 
tion of 50,000 units the sputum coughed up 
tw'elve hours after the injection contained be- 
tween 10 to 100 units of penicillin per cc. and 
with larger doses, that is, SO, 000 units, the 
sputum after twenty-four hours still contained 
10 units per cc. Daily treatment w'as carried 
out eight to ten daj's. Three cases were thus 
treated. An early case of bronchiectasis was 
so improved that the patient declined lobec- 
tomy. In the second case the patient was 
enabled to get over the later months of preg- 
nancy and delivery without any extra diffi- 
culty arising from the chest condition. In 
the third case a patient who was clearly going 
downhill was rendered fit enough for lobec- 
tomy to be considered. The authors conclude 
that there would appear to be two uses for this 
form of therapy: (i) to improve the general 
condition of the patient before lobectomy; (S) 
to sterilize the bronchial cavities at regular 
intervak, especially during the winter. — In- 
fected Bronchiectasis Treated with Intratracheal 
Penicillin, H. B. May & M. A. Flayer, Brit. 
M. J., June SO, 1945, 1: 907. — (D. H. Cohen) 

X-ray Diagnosis of Bronchiectasis. — 
Bronchiectasis may be congenital or acquired. 
The congenital form is due to an abnormal 
embryological development of a bronchus and 
is often accompanied by other malformations, 
such as C 3 ’stic lung, emphysema or broncho- 
alveolar agenesis. Those individuak may 
not have any sjTnptoms of their bronchiecta- 
sis. Acquired bronchiectases develop after 
chronic inflammations of the respiratory tract. 


Tw'O forms maj’’ be distinguished, the cylindric 
and the saccular. The X-ray findings depend 
upon the contents of the bronchiectasis. If 
there is air in a saccular bronchiectasis, fine 
linear markings, which surround a clear space, 
can be seen. But air in a cj'lindric bronchiec- 
tasis may not give anj’^ X-ray evidence. If 
the contents are mucopurulent, diffuse 
shadows are seen in saccular, and thick linear 
markings in cylindric broncliiectasis. The 
bronchogram is the procedure of choice to 
demonstrate the presence of bronchiectasis. 
The C 5 'lmdric form shows after filling with 
iodized oil a segmented column sometimes 
rosary-like. No peristaltic contractions are 
seen as the bronclual wall has lost its contrac- 
tability. The saccular form shows the typical 
widening of the bronchi in which often a fluid 
level is present. Tomograms are necessary for 
e.xact localization . — Diagnostico radiologico de 
las bronquiectasias, F. Daza, Rev. nted. de 
Chile, September, 1945, 73: 774- — (IF, Swieniy) 

Bronchiectasis and Dextrocardia. — ^Includ- 
ing the 2 cases reported by the authors, the 
literature contains reports of 50 cases of 
bronchiectasis and dextrocardia in the same 
patient. Studies of several series of cases of 
de.xtrocardia have shown an incidence of 
bronchiectasis of 16 to 23 per cent. This has 
indicated to a number of authors that the 
relationship is not purely coincidental but 
rather that the bronchiectasis is the result of a 
congenital defect . — Dextrocardia and Bron- 
chiectasis, A. H. Russakoff & E. W. Katz, New 
England J. Med., August 23, 1946, 235: 25S . — 
(A. G. Cohen) 

1/ipiodol Reaction. — ^The chest roentgeno- 
gmm of a 41-year-old man W’as suggestive of 
right basal bronchiectasis. There was no 
history of any allergic manifestations. The 
patient was prepared for a bronchogram with 
Seconal and 3.5 to 4 cc. of a 10 per cent solution 
of cocaine. Ten cc. of lipiodol were injected 
into the base of each lung. Shortly afterwards 
he had a severe generalized convukion. An 
intravenous injection of 0.5 g. of sodium 
amytal was given immediately but the patient 
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became cj'anotic and died a few minutes later. 
The pathological diagnosis was (/) obstrac- 
tion, tracheobroncMal, bilateral complete, due 
to inspissated mucus, causing massive pul- 
monary collapse and death from asphjoda; (2) 
brochiectasis and bronchiolitis, mild to mod- 
erately severe, invohdng both lower lobes; (S) 
fibrosis, pulmonaty, bilateral patchy dis- 
seminated, moderately severe. The possi- 
bility of cocaine poisoning was ruled out bj' 
the time inteiaral and the pathological findings. 
It is felt that the patient was allergic to some 
constituent of lipiodol, probably the iodine. 
The immediate contact between allergen and 
shock oigan produced a rapid and severe 
astlxma-like reaction causing bronchial ob- 
struction. — Reaciion following Bronchography 
with Iodized Oil, G. S. Mahon, J. A. M. A., 
Jamtmy S6, 1946, 130: 194 . — ( H. Abelcs) 

Bronchoscopy in Bronchiectasis. — Bron- 
chiectases are found generally in the tertiary 
and minor bronchi and so are inaccessible to 
direct bronchoscopic examination. But bron- 
choscopy is the only way to differentiate bron- 
chiectasis from pseudo-bronchiectasis. Some- 
times several bronchoscopies are necessary. 
Pseudo-bronchiectasis develops subsequently 
to pneumonia or other respirator}' infections. 
The bronchial dilatation is tranatory but 
visible in the bronchoscope. No patient 
should be submitted to lobectomy without 
prewus bronchoscopy. In bronchiectasis, 
thick, greenish, malodorous pus is found in the 
bronchus. Tire mucous membrane appears 
congested, edematous and bleeds easily. 
There may be considerable obstruction of the 
lumen by edema. Sometimes pus is adherent 
to the bronchial wall and forms a real tampon- 
ade witli stenosis. Treatment consists of as- 
piration of the pus and reduction of the edema 
by instillations of ephedrine or adrenalin. 
The goal is to reestablish, as far as possible, 
the bronclual drainage. Installations of sul- 
fatliiazole, thioseptil and penicillin solutions 
directly into the affected area or by nebulizer 
give e.\cellent results in the majority of the 
cases. If lobectomy becomes necessarj' the 
bronchoscope should be left in the affected 


bronchus during the operation. Continuous 
aspiration prevents a spilling of the purulent 
secretion into the trachea and bronchial tree. — 
La broncoscopia en la bronquiedasia, A. Grez, 
Rev. mtd. dc Chile, September, 1946, 73: 77S . — 
(IT. Swicnly) 

Bronchiectasis. — Originally, in selecting 
cases of bronchiectasis in children for resec- 
tion, the lobe was regarded as the smallest 
suitable unit. It was discovered that con- 
siderable amounts of healthy lung tissue were 
thus being sacrificed. Tins was an important 
consideration when several lobes were in- 
volved. In the p.'ist two years, cases have 
been selected on the bases of segmental in- 
volvement. The results of tins policy as ap- 
plied to 10 cases are re%uewed. Cases of 
lingula resection are not included. One of the 
cliildren underwent 3 segmental resections. 
There were no deaths and the morbidity was 
no greater than after lobectomy. The pa- 
tients’ ages ranged from 7 to 12 years and all 
had bilateral bronchiectasis, hleticulous pre- 
and postoperative care was carried out. A 
free pleura was found to be an advantage in 
permitting thorough palpation of the lung. 
Thus, involved segments were located wliich 
bronchography had failed to disclose. Before 
operation the bronchi were cleared by suction 
through the bronchoscope. The procedure 
was repeated at the end of the operation and 
sometimes during the course of it. Other 
technical features of the operation .are 
described. — Segmental Resedion of Lung for 
Bronchiectasis, R. Pilcher, Lancet, June S, 
1946, 1; S4S.—{A. G. Cohen) 

Surgery for Bronchiectasis. — Surgical treat- 
ment was carried out in 104 patients with 
broncluectasis during the past two years. lu 
34 cases the disease was bilateral and in 6 of 
these cases bilateral surgical procedure was 
employed. In S cases pneumonectomy was 
done. A total of 110 operations were per- 
formed without any deatli. The poor long- 
range results of medical treatment justify 
surgical treatment on a large scale. There 
were 47 male patients and 57 female p.atients. 
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Tlie youngest patient was 2 yeara old, the 
oldest patient was 59. Unilateral disease was 
present in 70 cases, 40 of which were in the left 
lung and 30 in the right lung. In 62 per cent 
of the cases left lower lobe disease was asso- 
ciated with disease in the lingula. The asso- 
ciation of bronchiectasis in the basal segment 
of the right lower lobe with localization in the 
middle lobe was observed in 42 per cent of the 
cases. Segmental resection was performed in 
18 cases, in 10 of which double segmental resec- 
tion, such as basal segment of the lower lobe 
and lingula, basal segment of the right lower 
lobe and middle lobe, or middle lobe and the 
anterior segment of the upper lobe. Seg- 
mental resection is particularly indicated in 
bilateral involvement. Postural drainage, 
penicillin both by injection and inlialation and 
sometimes bronchoScopic aspiration are useful 
measures to prepare the patient for the opera- 
tion. The face down position of the patient 
seemed to be the most suitable during the 
operation. In the postoperative care the most 
important indication is to counteract surgical 
shock. The next important indication is re- 
expanaon of the remaining lobes to fill the 
pleural cavity. Negative pressure drainage 
of the pleural cavity, expectorants, frequent 
changes in the position, the administration of 
analgesics are the measures that serve this pur- 
pose. In presence of atelectasis, broncho- 
scopic aspiration is indicated. Atelectasis was 
observed in 9 cases; it appeared on the second 
and tliird postoperative day. Empyema and 
bronchial fistula occurred in 4 cases, twelve 
days after surgery, empyema in 5 cases, twenty 
to thirty days after the operation and 
bronchial fistula two to fourteen days from 
the date of the operation. These complica- 
tions occurred more often after segmental re- 
section: empyema was three times more fre- 
quent after segmental resection than after 
lobectomy . — Tratamienio guirurgico de las 
bronchiectasis, L. hanger & H. Salvestrini, 
Rev. mid. de Chile, May, 19^6, 74; SSS~(L. 
Molnar) 

Bronchospirochetosis.— To the author it 
seems extremely doubtful that this condition 


exists, nor has the existence of Castellani’s 
spirochete been proved. Such a condition can 
only be diagnosed if chronic hemorrhagic 
broncliitis were present and spirochetes could 
be demonstrated in specimens from the trachea 
or bronchi. Another condition should be that 
that the lungs are absolutely free of disease, 
since spirochetes can often be demonstrated 
in broncliiectasis and in broncholithiasis. No 
convincing case has ever been published and 
autopsy findings are not available. The dis- 
ease has never con-dncingly been, transferred 
to animals and it is significant that modern 
books on tropical medicine make no mention 
of this disease. — 1st die Castellanische Branch- 
udspirochaiose ‘ein wirldiches Krankheitsbild?, 
E. Zimmerli, Schiceiz. med. Wchnschr., March 
SO, 1946, 76: STL—i H. Marcus) 

Foreign Bodies. — X-ray, laryngoscopy and 
bronchoscopy must be used for the diagnosis 
of such foreign bodies. Physical examination 
does not yield reliable results. The following 
fordgn bodies were extracted; pin and bone 
fiom the larynx; dime, bean, nail, bone and 
the aluminum top of an asphin bottle from 
the bronchi. A child is described in detail, 
who suddenly began to suffocate during a 
meal. X-ray examination and laryngoscopy 
were negative. Tracheotomy was performed. 
Bacteriological examination showed diphtheria 
bacilli. Early attempts at extraction of for- 
eign bodies are recommended, before reactive 
processes set in . — Foreign Bodies in the Respir- 
atory Organs, {Czech), E. Soukup, Casop. lek. 
cesk., July, 1946, 85: 970.— {0. Felsenfeld) 

Foreign Bodies. — Five interesting cases of 
foreign bodies in the bronchus or esophagus of 
children are reported. Foreign bodies are less 
common in the bronchi than in the esophagus. 
On account of the more rigid structure and 
small diameter of the bronchus in children 
removal is always more diflicult in these cases. 
Removal is also complicated by the fact that, 
unless the foreign body is impacted, it tends to 
move up and down the lumen of the bronchus 
TOth respiration and cough, thus causing irrita- 
tion of the mucous membrane and producing a 
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varying amount of edema, which maj’- ulti- 
mately occlude any view of the offending ar- 
ticle. In the first case X-ray ecamination 
revealed an inhaled bead to be situated in the 
left main bronchus. Due to the smoothness 
of the bead it was impossible to grasp. A 
swab soaked in adrenaline was held against the 
mucous membrane around the bead for a few 
seconds; this resulted in shrinkage of tissues 
and after a few more attempts a firm grasp of 
the bead was obtained and remoral ensued. 
The second case was one in which an open 
safety-pin was found, open end downwards, 
lodged in the esophagus below the post-cricoid 
region. This was remor^ed verj' easify — there 
being no need to close the pin before removal. 
The tliird case was that of a girl of 14 com- 
plaining of cough and p 3 Te.\ia for two weeks 
prior to admission. There was clinical evi- 
dence of collapse of the right lung. Skiagrams 
of the chest revealed a verj’’ large paper-clip, 
with a round head and two prongs, lodged 
head downwards at the bifurcation of the right 
main bronchus. This was removed with 
e-vtreme difficult}' and with some damage to 
the tissues. The patient subsequently de- 
veloped a complete collapse of the right lower 
lobe and a swinging temperature for a while, 
but with the help of sulphap}'ridine and 
breathing exercises she made a satisfactoiy 
recovery. In the fourth case a bent pin was 
removed from the region of the right main 
bronchus, with some difficulty in manipulation 
past the vocal cords. Other than a mod- 
erately severe kry-ngitis for a few da}’s there 
were no ill effects. The last c.ase was that of 
an IS months old baby in whom an irregular 
piece of button was removed from the left 
main bronchus . — Foreign Bodies in the 
Bronchi and Oesophagus in Children, B. M. L. 
Ahcrcromhy, Brit. M. J., Novanber 10, 194d, 
2: 62,7. — (b. U. Cohen) 

Pneumothorax following Bronchoscopy. — 
The common hazards of bronchoscopy arc well 
knorra: direct injury to bronchus or naarby 
vcs.''cl«, dangers attendant to anesthesia, both 
local .and general, subglottic edema and spon- 
taneous pneumothorax. Author reports 6 


cases of the latter, none of whom had foreign 
bodies, as he believes that insufficient at- 
tention has been paid to this complication. 
Indeed it should be kept in nund in all patients 
undergoing bronchoscopy, and especially in 
patients with diseased lungs in whom the stage 
is set for the occurrence of spontaneous pneu- 
mothora-x. By far the commonest etiolog}' is 
tuberculosis, usually the rupture of a sub- 
pleural tuberculous focus, or of an emphysema- 
tous bleb. One case was proved to have spon- 
taneous mediastinal emphysema. A con- 
sciousness of this complication in association 
with diagnostic bronchoscopy should prove 
life s.axung in some instances. More frequent 
use of the fluoioscope in suspected cases im- 
mediatel}’’ after bronchoseop}’- is recommended. 
— Spontaneous Pneumothoraces Occurring in 
Patients Undergoing Peroral Endoscopy, 0. A. 
Abbott & H. R. de OUveria, J. Thoracic Surg., 
December, 1945, U: 45S. — (T7. M. G. Jones) 

Surgical Emphysema. — ^Two cases of mas- 
sive surgical emph}’sema developing suddenly 
during or after intubation of the tracheo- 
broncliial tract are presented. The first case 
was one in which a diagnostic brochoscopy was 
performed, uneventfully. A few moments 
after the bronchoscope had been removed the 
right eyelid became swollen. Yery quickly 
the swelling spread to the face and neck. 
Deep cyanosis developed and respirations 
ceased. Laryngoscopy revealed the phaiymc 
to be occluded by swollen spong}' mucous 
membrane. Bronchoscope was introduced 
with difficulty and reroaled the trachea to 
be occluded by grossly swollen mucous 
membrane. Further manipulation revealed 
occlusion of right main bronchus, but there 
was a very small passage in the much swollen 
left bronchus. O.xy'gen was directed into it 
through the bronchoscope and artificial 
respiration started. At this stage the abdo- 
men was noted to be grossly distended and 
ty'mpanitic. Two needles were introduced 
into the flanks and air at once hissed out. 
Spontaneous respiration soon came about, 
nith improvement of the color. The bron- 
clrial swelling was seen to disappear within ten 
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niinutcs. r.ntient regained consciousness in 
four hours. An X-ray film of the chest and 
abdomen four days later revealed a right-sided 
pneumothorax and a considerable pneumo- 
peritoneum. Another X-ray film ten daj’s 
later showed neither pneumothorax nor pneu- 
moperitoneum. Patient was discharged six- 
teen daj-s after the incident symptomless, 
ap 3 TCxial and free of phj'sical signs, and has 
rentained well since. Damage by the bron- 
choscope was the direct cause in this case, since 
no ox 3 'gen had been introduced. No re.al 
morphological explanation of this cmplij'scma 
was possible. Tlie second case was that of a 
boy 5 years of age admitted for bronchography 
under general anesthesia. Acute mediastinal 
emphj'sema and a bilateral shallow pneumo- 
thorax occurred as a result of a sudden delivcrj’ 
of oxj'gen into an intratracheal catheter, the 
accident btang due to a faulty check-valve. 
Acute cmplij’scma quicklj’ developed, be- 
ginning with the eyelids and rapidly invoh’ing 
the face, neck and upper chest. O.xygen was 
given by mask and the child made an unevent- 
ful recovery. He was discharged five days 
after the incident, the radiograph taken on 
discharge showing that both lungs had com- 
pletely reexpandod. — Massive Surgical Em- 
physema, Pneumolhorax, and Pncwnopcrilo- 
nexm, B. Jones, Brit. M. J., Odober SO, 19/, o, 
2: 530. — (D, H. Cohen) 

Blood Coagulation in Pleural Cavity. — ^This 
relatively simple matter has caused much con- 
troversy for over 100 years! Le Blanc and 
Trousseau in 1829 performed experiments on 
horses and concluded that (1) blood in the 
pleural caxdty coagulates; (2) it does not cause 
irritation; and (5) it is readily absorbed. 
These conclusions are good to-day despite 
many statements to the contrary. Deiuiy and 
Minot in 1915 repeated experiments of others 
and reached the conclusion that blood in the 
pleural cavity remains to a large extent fluid, 
not because of the presence of any “anti” sub- 
stances, as some claimed, but because coagula- 
tion and defibrination produces a liquid that 
has all the gross appearances of whole blood, 
but in reality is only serum and cells. Elliot 


and Hcmy’, 1916, stated; “As blood flows from 
a wound into the pleural cavity, it clotsrapidly. 
The clotting is not a massive coagulation such 
as one finds in a test tube of blood removed 
from blood vessels. The cardiac and respira- 
tor}' movcnicnf.s agitate and whip the blood 
during coagulation, so Ibat fibrin is thrown out 
and becomes deposited in layers of varying 
thickness on the parietal pleura and that p-ert 

of the lung dipped into the effused blood 

This is a fluid which has at this stage no power 
to clot because it contains no fibrinogen . . . 
later an inflammatorj' pleural c-xudate is 
thrown out and added to the pool of liquid 
blood. If much fibrin ferment is still present 
. . . the fibrinogen of this exudate will also be 
coagulated. More frequentlj' it eswipes this 
change and tlicn a s.ample of fluid taken from 
the pleural caxatj' exliibits a coagulation on 
standing which we term a secondary clot. 
This secondary clot has led . . . to the false 
conclusion that this is the primary clot. Ab- 
sorption from tiic pleural cax'ity probably 
takes place as follows: subsUinces in solution 
mil be taken up by the blood stream, and par- 
ticulate matter will be removed by the 
Ijonphatics either by way of phagocytosis or 
by direct ingress of the p-articulate matter to 
the lymphatic ciiannel. Moreover if the as- 
pirated fluid blood is studied on successive 
days after injurj' it is found that the percentage 
of hemoglobin rapidly falls while the percent- 
age of fibrinogen rapidly rises. This suggests 
dilution bj' a rmetive pleural exudate, which 
is most undesirable.” The clinical application 
of all tliis is that “recovery from a hemothorax 
requires that the lung should reach the chest 
wall and obliterate any pleural aivity at the 
earliest moment. If fibrin develops before the 
pleural lajrers become apposed, the closure is 
mechanically delayed. Once fibrin has or- 
ganized, it acts as a constricting barrier and 
encourages persistence of de.ad space and in- 
creases the risk of fibrothorax. This means 
full respiratorj' function is not recovered. 
This is the inevitable state of affairs in hemo- 
thoraces of appreciable size which are treated 
conservatively. The treatment of hemo- 
thorax should not therefore be conservative, 
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aimed only at preventing infection. It should 
be early evacuation of pleural blood and vigor- 
ous attempts to restore full lung expansion by 
breathing exercises. Even slight delay in 
evacuating the pleural ca\dt}’’ may incapacitate 
the patient for months instead of just a few 
weeks.” Authors’ e.xperimcnts substantiate 
all these points. There is an excellent and 
complete bibliography on the subject. — Ex- 
pcrimcnial Hemothorax, D. IT. MdieJ: <fc Mary- 
loo Spooner, J. Thoracic Surg., December, WJf5, 
14: /fGl. — (TT. M. G. Jones) 

Dry Pleurisy. — During 19-13 and 1914, 20 
cases were seen in the officers’ ward of a gen- 
eral hospital in the Suez Canal area. Prodro- 
mal symptoms were rare. The onset usually 
was sudden. Pain was the first sjmiptom in 
most cases and the chief sjraptom in all. It 
was pleuritic in diameter and was located in 
the lower chest, shoulders or upper abdomen. 
The severity varied greatly. The pain lasted 
three to twenty days, with an average of 10.7. 
The average duration of fever was four to five 
daj’s; the highest recorded temperature in 
each case varied from 99.2” to 104“ F. Catar- 
rhal sjTnptoms were mre. A pleural friction 
rub was found in all cases. Cutaneous hyper- 
esthesia was noted in 8 cases and abdominal 
tenderness in 6. Roentgenograms of the chest 
made in 1 8 cases were normal. Of 16 fluoro- 
scopic examinations, 2 showed very sh'ghtly 
restricted motion of the diaphragm on the 
affected side. Leukocyte counts were essen- 
tially normal. There was complete recovery 
without complications in all cases. The 
literature was reviewed and comment made 
upon the great resemblance of cases in this 
series to previous reports of cases under the 
names “Bomliolm disease,” “epidemic pleuro- 
d 3 Tiia” and “epidemic pleurisy.” — Acute Be- 
nign Dry Pleurisy, J. 0. Scadding, Lancet, 
May 85, 194G, 1: 7dS.— (A. G. Cohen) 

Epidemic Pleurodynia. — Seventy-five cases 
of epidemic pleurodynia were seen on a small 
island in the Mobile Eivfer between June and 
November, 1944. The degree of infectivity 
was rather variable. Overcrowding seemed 


to be a factor in the spread of the disease by 
contact. The outbre-ak of the disease was 
most prevalent among persons under 30 years 
of ago. In 05 ciiscs there was a history of an 
abrupt onset of the disease. More than half 
of the p.aticnts were practically afebrile. Pain 
and tenderness were present in the following 
regions in order of frequency: epigastric, sub- 
costal, trapezius, costovertebral region, lower 
abdomen, right lower abdominal quadrant. 
Acute intraabdominal conditions h.ave to be 
differentiated from pleurodjuiia. Frontal 
headache, dizziness and nausea were com- 
plained of b}" about half of the patients. The 
average duration of the disease was one to two 
weeks. All j)'itients recovered completely, — 
Clinical and Epidemiologic Aspeds of Epi- 
demic Pleurodynia, S. J. Nichamin, J. A. M, 
A., October 27, 19/,5, 129: 600— (H. Abcles) 

Nontuberculous Empyema. — ^Five patients 
with empyema were treated b 3 '' intrapleural 
instillations of penicillin without surgical 
drainage. The etiological agents were non- 
hemolytic staphj'lococcus aureus in 2 patients, 
pneumococcus Dtjc III, nonhemolytic strepto- 
coccus and a mixed infection of nonhemolj'tic 
streptococcus and heraolji;ic staph 5 dococcus 
aureus in the other patients. Fifty thousand 
units of penicillin dissolved in 100 cc. of saline 
solution were administered at dailj’’ or two- 
day inten'als following complete aspiration of 
the e-xudate. Underlyring pulmonarj’' disease 
or other complicating infections were treated 
by intramuscular injections of penicillin. 
Four patients with acute empyema recovered 
with little or no pleural tliickening. One 
patient vdth chronic empyema with an acute 
exacerbation responded in the acute phase but 
eventually required further surgery . — The 
Treatment of Empyema Thoracis with Peni- 
cillin, M. J. Healy & H. L. Katz, J. A. M. A., 
June 23, 1945, 128: 56S. — {H. Abeles) 

Nontuberculous Empyema. — ^The indica- 
tions for the use of penicillin in the treatment 
of empj’-ema are as follows: (o) to cure small 
empyemata without loculation, lung sequestra 
or bronchial fistulae, (h) to make large empy- 
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cnwta smaller, (c) to tide over critically ill pa- 
tients until tlioy can he operated on safely. 
Empyema is cured when complete obliteration 
of the cavity is accomplished. It is ratiQn.al 
to treat an empyema by aspiration of pus and 
instillation of penicillin as long !is improve- 
ment is made; if tins cannot be achieved sur- 
gical drainage should be done without further 
temporizing. Thirteen ease liistorics arc 
given as illustrations of the .above statements. 
— The Value of Pandllin in the Trcaimcnl of 
Empyema, J. W. Hirshfdd, C. TT. Bvygs, II’. 
E. Abbott & M. A. Pilling, J. A. M. A., June 
£5, i9V>, 12S: r>77.—(H. Abeks) 

Postpneumonic Empyema. — ^Thc basic ob- 
jectu'cs in the tre.atment of pleural empyema 
are stcriUzation of the exudate and oblitera- 
tion of the pleural space by reoxpansion of the 
lung. Tlic best results are obtained when the 
development of dense pleural adhesions can be 
prevented. Hitherto, surgical drainage has 
been the mainstay in the treatment of jmst- 
pneumonic empyema. The principle of allow- 
ing the exudate to become thickened lowered 
the mortality rate attendant in operating upon 
postpueumonic empyema; however, this also 
permitted tire development of adhesions of the 
visceral pleura w’hich, in some instances, pre- 
vented proper reexpansion of the lung. With 
the use of the sulfonamide drugs and penicillin 
to sterilize the pleural axudate, it became pos- 
sibile to utilize simple multiple aspirations as a 
definitive procedure. The authors detail their 
e-xperiences with 14 cases of postpneumonic 
empyema treated with sulfonamides and re- 
peated aspirations. In addition, 3 patients 
also received penicillin. Treatment was suc- 
cessful in all 14 without complication. Sul- 
fonamides alone when given by mouth or in- 
travenously in conjunction with thoracocen- 
tesis resulted in rapid sterilization of the 
exudate in 11 patients. Sulfonamides were 
not used locally. Penicillin was employed 
both parenterally and locally. Chest aspira- 
tion riiould be done early whether the em- 
pyema accompanies or follows pneumonia. 
The pleural space should be evacuated as com- 
pletely as possible with each tap. Thoraco- 


centesis should be repeated frequently at inter- 
vals of one or more days a.s the c.xudntc forms 
and should be continued until no further fluid 
is found. Replacement of fluid with air was 
not done. The authors hclieve that this 
method should be applied routinely iu post- 
pneumonic empyema. The procedure of al- 
lowing the pleural axiulatc to thicken and per- 
forming .a thoracostomy should be applied 
only when chc.st aspiration cannot be safely 
used because of the lociition of the cxaidatc or 
where the infecting oeg.-mism is resistant to 
sulfonamides and penicillin . — Treatment of 
Postpnaimomc Thoracic Empyema irith Svl- 
fonamides, PcniciUin and Repeated Thoracen- 
teses, A. 1. JoscrjyJ: W. Trenis & W. F. Kani- 
mcr, Ann. Jnt. Med., November, 10//?, 23: 
•W. — (//. R. Naycr) 

penicillin in Acute Empyema. — ^In an at- 
tempt to establish the most effective treat- 
ment of empyema following pulmonary sup- 
puration, the authors iiave compared a scrie.s 
of 24 cases treated with penicillin and 14'cases 
treated without. The best plan of trojitmont 
was found to be the aspiration of pus and in- 
stillation of penicillin into the pleural caxity at 
first, and drainage by intercostal catheter after 
the pus had thickened. The amount of peni- 
cillin to be instilled depends on the clinical 
phase of the patient’s underlying disease. If 
the patient is still toxemic and the sy’stemic 
condition requires treatment, 60,000 units of 
penicillin are given twice daily, or if aspira- 
tion is performed eveiy other d.ay, 240,000 
units are given. If the effusion is frankly 
purulent and the patient’s general condition is 
satisfactory, only 500 unite are given. Tliis 
can usually be done in pneumococcal infec- 
tions, whereas staphylococcal infections re- 
quire intensive and prolonged treatment. 
The sooner fluid is recognized, and the sooner 
local treatment is begun, the better the result. 
However, even if sterilization of the pus is 
obtmned by early local treatment, intercostal 
drainage is usually still indicated because the 
pus thickens even if sterile so that it cannot 
be evacuated through a needle. After under- 
water drainage is established negative Gram 
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stilins ai\d cultures for three successive clays 
indicate tiaie sterilization. The tube is then 
withdrawn and a dressing jdaced over the 
wound which is left undisturbed for five to 
seven days. The presence of a bronchopleural 
fistula is no contraindication for treatment, 
except that possibly higher local doses of peni- 
cillin are necessarj’- to compensate for the loss 
of drug in the sputum. Rib resection with or 
without administration of penicillin is not 
considered satisfactoiy treatment for the con- 
dition because of the high incidence of pyo- 
genic infection from the outside. With peni- 
cillin traitment, the time from onset of disaaso 
to healing was cut down from fifteen weeks to 
seven weeks, and the time from institution of 
drainage to healing, from 11.0 weeks to 3.6 
weeks. — Andchj Infected Pleural Effusions, 
L. Falli, M. E. Florey, H. Joules, J. II. Hum- 
phrey tt J. Sakxda, Lancet, March 3, W.'Jt, 2S0: 
395. — (H. Maretts) 

Putrid Empyema. — Two cases of putrid 
empyema due to ruptured lung abscesses were 
treated nlth combination of sulfadiazine and 
penicillin. Penicillin was administered intra- 
muscularly and intrapieu rally following re- 
peated thoracocenteses. Treatment resulted 
in rapid improvement and cure. One case of 
postpneumonic empyema was treated with 
penicillin intramuscularly and intrapleurally 
following repeated thoracocenteses, with rapid 
improvement. One case of postpneumonic 
empyema, apparently caused by staphylococ- 
cus aureus and staphylococcus albus, was 
treated with penicillin locally, following as- 
pirations of pus, with progressive improvement 
and cure. One case of empyema, apparently 
caused by staphylococcus aureus and proteus 
vulgaris, was treated with sulfadiazine orally, 
repeated thoracocenteses and azoohloramid 
intrapleurally, with rapid cure. (Authors’ 
Summary) — The Medical Treatment of Acute 
Empyema: Report of Five Cases Cured with 
Chemotherapy and Thoracenteses, H. Ruden- 
sky, D. E. Sprang & C. C. Woods, J. A. M. A,, 
June 23, 19^5, 128: 67S.--{H. Abeles) 


Putrid Empyema. — ^This dLse-ise is an entity 
separate from the usual postpneumonic cm- 
pyemata, both as to etiology and jiathogenesis 
and as to prognosis and treatment. It is 
secondary to a pulmonary process of varying 
etiology'. It is not uncommonly seen follow- 
ing putrid lung abscess, but tlic underlying 
pulmonary process may bo a pneumonitis, 
bronchiectasis, tuberculosis or carcinoma with 
bronchial ob.stniction. The organisms in- 
volved arc most commonly finsiform bacilli, 
anerobic streptococci or microaerophilic 
streptococci, either alone or in combination. 
Patients witii tiiis disease are severely ill, and 
tbc fatality is high if treatment is not promptly 
instituted. Thoracocentesis is often followed 
by cellulitis of the chc-st wall and ojieration 
should follow this diagnostic procedure 
promptly to avoid this coinjilication. The pus 
in putrid empyema remains thin for a long 
time and one should not wait with operation 
for the pus to thicken. In spite of the tliin 
consistency of the pus, the mediastinum be- 
comes fixed very early. A technique is de- 
scribed for operation should the mediastinum 
not be fi,\ed. The best results are obtained 
with open resection, in which case the fatality 
was 14 per cent. Activated zinc peroxide has 
been found useful in dressing the wound. 
Two recent cases h.ave been treated with peni- 
cilHn and this drug appears to have great value 
in the treatment of anaerobic empyema. Al- 
though cure may not be obtained, the pus is 
sterilized and the condition of the patient is 
improved to the point w'here operation can be 
performed at an elected date. — Putrid Empy- 
ema, J. IF. Strieder & J. P. Lynch, Neiv 
England J. Med., January S, 1949, 234: L 
— (S'. Marcus) 

Hydatid Disease of Pleura. — Pleural 
echinococcosis is a rare disease. It may be 
primary or secondary. The primary form has 
been observed only in 2 undisputed cases. 
Secondary hydatid disease of the pleura is 
more frequent. It may occur after rupture of 
a cyst from any neighboring organ into the 
pleura. After rupture of a hydatid cyst of 
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the lung, only 10 per cent have subsequent 
pleural localization of the disease, whereas SO 
per cent of a ruptured cj'st into the abdomen 
have a localization in the peritoneum. This 
seems to prove that there arc certain condi- 
tions in the pleura wliich ni.alre the insertion 
and gron-th of the parasites in the pleura less 
frequent. Secondarj’- hydatid cj'st of the 
pleura may be caused by surgical opening of 
the cyst, by a rupture of a cyst into the pleura 
which is the most frequent cause or by a spon- 
taneous hydatid pneumothorax. Of this last 
condition, there arc only 5 cases described in 
the literature to which the authors add a sixth 
one. This was a 15-yoar-old girl who was seen 
first with the diagnosis of a spontaneous pneu- 
mothorax. She had no cyanosis or dyspnea. 
X-raj’ examination showed a left hydropneu- 
mothorax with a hernia of the upper media- 
stinum and a considerable shift of the media- 
stinum into the right hemithorax. Overljdng 
the fluid level and intimately connected with 
the diaphragm and the heart shadow was a 
round shadow of orange size, which contained 
an irregular density. There was an eosino- 
pliilia of 9 per cent. The Casoni and Ghedini 
reactions were negative. Thoracoscopy 
established the diagnosis: h 3 ’-dropneumo- 
thorax due to ruptured hydatid cyst of the 
lung with dissemination of multiple hydatid 
cysts into the pleura . — Equinococosis pletiral 
mvUiple, conseculiva a un neumotcrax 
liidaiidico, R. F. Vaccarezza, G. PoUilzer & 
F. A. Medici, An. Cdted. de pal. y din. inhere., 
December, 19^, 6; SS8. — (T7. Snrienty) 

Echinococcus of Pleura. — ^There is no 
evidence of the axistence of primary echino- 
coccus disease of the pleura. The secondary 
implantation of the disease in the pleura is a 
rather rare occurrence, but its existence is 
definitely proved. True secondary echino- 
coccosis has to be distinguished from the 
pleural manifestations of bronchogenic and 
subdiaphragmatic localizations; localizations 
in the ribs and veterbrae may also involve 
the underlying pleura. The pleural form 
of the disease is caused by spontaneous or 


surgical inoculation into the pleural cavity. 
Seven cases were observed: the primary 
lesion was situated in one case in the peri- 
cardium, in 2 cases in the liver and in 4 cases 
in the lung. The inoculation occurred spon- 
taneous!}' in one case; in 4 cases surgical 
m.aneuvcrs produced the implantation and in 
one case trauma to the right hypochondrium 
caused the sprciid of the disease to the pleura. 
In G cases the cysts developed isolated, while 
in one case they formed a vesicular mass 
occup}dng the pleural c.a\dty. The evolution 
is gradual and often silent. The disease is 
usually revealed by the break-through either 
to the chest wall or to the bronchial tree. 
The diagnosis is based on a precedent history 
of hydatid disease, on X-ray findings, on 
serological tests and on blood counts. Early 
inter\'ention in echinococcus disease and 
careful surgical technique constitute the best 
prophylaxis of the secondary pleural im- 
plantation of the disease. Once established, 
the pleural echinococcus is also treated 
surgically. Sometimes multiple surgical 
operations are necessary for the complete 
removal of all the c}'5ts; the results are 
usually satisfactory . — Equinococcosis pleural 
seaimdaria, V. A. Ugon, A. Victorica & H. 
Suarez, Hoja tisioL, September, 194-5, 5: 
246.— {L. Molnar) 

Cyst of Diaphragm . — A primary cyst of 
the diaphragm of undetermined origin is 
reported in a 29-year-old man. He had 
occasional radiating pain, starting at the 
left costal margin, on deep inspiration or on 
bending and lifting. Chest roentgenogram 
showed a rounded protrusion near the left 
costophrenic angle, partly calcified (the 
accompanying X-ray reproduction is tech- 
nically so poor as to be totally uninformative). 
The cyst was excised and patient made an 
uneventful recovery. The cyst wall con- 
sisted of an mner single layer of cuboidal 
epithelial cells and dense collagenous tissue. 
The cyst cavity contained old blood with 
cholesterol crystals. It is stated that 14 
cancerous and 19 noncancerous primary 
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diaphragmatic tumors arc on record since 
ISGS . — Primary Cystic Tumor of the Dia- 
•phraym, 0. B. Scott & D. R. Morton, Arch. 
Path., June, 41: (i.io. — {M. Pinner) 

Mediastinal Emphysema. — ^Air may reach 
the mediastinum by four routes; (a) along 
the fascial planes of the neck, (6) through a 
perforation of the trachea, bronchus or 
esophagus, (c) from the retroperitoneal space 
and (d) from the intcratitial tissues of the 
lung. The most common cause of mediastinal 
emphj'sema is rupture of pulmonarj’ alveoli 
with the production of inteistitial emphy- 
sema of the lung. Circumstances that 
cause interstitial emphj'-sema of the lung 
are: {1) trauma, injurj' to the chest with or 
without fracture of the ribs; operations, such 
as induction of pneumothorax; (2) incrc.ase 
of pulmonary pressure, straining with the 
glottis closed; partial or complete occlusion 
of the trachea or bronchi; (S) spontaneous 
rupture of alveoli, possibly due to an inherited 
defect of tissue quality. Air may escape 
from the mediastinum into the subcutaneous 
and deep tissues of the neck, through the 
diapliragm and into the pleural cavities. 
Air in the tissues of the neck does not neces- 
sarily indicate the presence of medi.astiu.al 
emphj^ema since tliis ma5'' occur secondary 
to wounds of the chest communicating with 
the lung or to injuries to the buccal or masal 
ca^dties. Experiments and clinical obsen'.a- 
tions show that air from the mediastinum 
frequently enters the pleural ca-vnty but that 
air from the pleural cawty never enters the 
mediastinum. The usual cause of tension 
pneumothorax following injurj'^ to the chest 
is not a valve-like mechanism but rupture 
of pulmonary alveoli with the formation of 
interstitial emphj^ema, then pneumothorax 
through rupture of the mediastinal pleura. 
The clinical manifestations of mediastinal 
emphysema are pain, subcutaneous and 
retroperitoneal emphj^ema, oblitenatiou of 
cardiac dulness, peculiar sounds heard over 
the heart, evidence of mediastinal pressure, 
dyspnea, cyanosis, engorged vems, circulatory 
failure, pneumothorax and roentgenographic 


evidence of air in the mediastinum. Pneumo- 
thorax is associated with .spontaneous 
mediastinal emphysema in about one-third 
of the ca-^as. Slight meJiastimd emphj’sema 
maj' not cause any .sjuiiptoms. Roentgeno- 
gniphic examination should be carried out 
in the anteroposterior and lateral vieu’s. 
No treatment is necessarj* if there is only 
a small amount of air in the mediastinum. 
Wlien the pressure in the mediastinum rises 
it becomes imperative to furnish an exit for 
the trapped air . — Mediastinal Emphysema, 
L. Ilamman, J. A, M. A., May d, W'ld, 128: 
;.—(//. Abeks) 

Displacement of Mediastinum. — Medi- 
astinal displacements are caused by pressure 
differences in the two sides of the chest. 
Such differences may be produced bj' increase 
in pressure on one side with displacement to 
the contralateral side, such as is seen in 
pleural effusions or tension pneumothora.x. 
On the other hand, displacement may be 
c.aused by broncliial obstruction with dis- 
placement of the mediastinum to the homo- 
lateral side. This is most often seen in 
neoplastic disease of the bronchus or in 
postoperative pulmonarj’ collapse. When the 
mediastinum has been fi.xed by prenous 
inflammatorj' disease, no displacement c.an 
be expected in spite of great pressure differ- 
ences. Occasionallj' the greater portion of 
the mediastinum remains fi.xed and vari.ations 
in pressure give rise to anterior, more rarely 
posterior, herniations. Herniations can be 
produced by pressure or by traction, just 
as mediastinal displacement in general. 
Recognition of mediastinal herniation c.aused 
by inaction is of special practic.al significance. 
A c.ase is cited in which pleural puncture w.as 
done on the left side prior to contemplated 
suction drainage of a large c.avity in a re- 
tracted lung. Tills led to a traumatic 
pneumothorax on the right side due to a 
preidously unrecognized herniation of the 
right lung well beyond the anterior a.xillarj’ 
line on the left. The condition was demon- 
strated at autopsy . — Die Vcrlagerung des 
Mediastinums in ihrer praklischen Bedcutung, 
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A. Bntnncr, Schu'ciz. v)ed. Wchnsclir., Feb- 
ruary SS, ID.'iG, 76: U5.—{H. Marcus) 

Mediastinal Teratoma. — ^Thc clinical 

course, roentgenological appearance and 
pathological findings in 16 patients vritli 
teratomata of the anterior mediastinum are 
reported. In 10 patients the tumor was 
benign and in 6 it was malignant; all the 
latter patients died. The average survival 
time after onset of sjTnptoms was five-and-a- 
half months. In the group of benign terato- 
mata, 2 patients had no sjunptoms, 5 had 
pain in the chest and later on cough and 
dj-spnea, 3 were short of breath. Seven 
patients recovered following surgical remoral, 
2 died during the postoperative period and 
one died from compression of mediastinal 
structures. The 6 patients with malignant 
teratomata had initial symptoms similar 
to those with benign tumors, while later in 
the course, s>Tnptoms were determined by 
the avtent of the primarj’- tumor and the 
location of metastases. The latter occurred 
in liver, vertebra and lymph nodes. Fully 
differentiated tissues and organoid structures 
were found intermingled. Ectodermal deriva- 
tives consisted in nerve tissue, skin and 
teeth; but in the cancerous teratomata nerve 
tissue was identified in only one case. The 
benign specimens contained intestinal, bron- 
chial and pancreatic tissue. In the malignant 
tumors, epithelial cells were alwaj’s arranged 
as adenocarcinoma. The morphogenetic 
theories are discussed and the conclusion is 
reached that e.vtragonadal teratomata are 
“the result of a local dislocation of tissues 
during embryogenesis.” The tissue of origin 
for teratomata of the anterior mediastinum 
is probably dislocated tissue in the anlage of 
the thymus . — Teratoma of the Anterior Medi- 
astinum in the Group of Military Age, H. G. 
Schlumbcrger, Arch. Path., April, 1946, 41: 
S9S. — {M. Pinner) 

Mediastinal Tumors Removed by Surgery. 

^The liistories of 2 female patients are 
described in whom mediastinal tumors were 
found. Surgery w^as performed in local and 


root anesthesia. In one case an osteo- 
chondro-fibroma, in the other a dermoid cyst 
was extirpated . — Tiro Cases of Thoracic 
Surgery, {Turkish), A. Akscl, Turk, iib 
cem. mcc., .Tanuary, 1946, 12: 29 . — ( 0 . 

Felsenfcld) 

Intrathoracic Sympathetic Nerve Tumors. — 
S 3 unpathetic nerve neoplasms arc found in 
many’ organs. In the thorax, they are 
neither common nor rare. They are most 
often asymptomatic and arc frequently 
discovered accidentally. The literature con- 
tains reports of 63 cases. Of these, 43 are 
listed as ganglioneuroma, 16 as sympathetico- 
blastoma (neuroblastoma), 2 as sjunpathetico- 
gonioma and 2 as pheochromocydoma. The 
author review's these cases as W'ell as 7 of Iris 
own. Numerous chssifications of these neo- 
plasms have been proposed, resulting in 
conflicting terminology. The author prefers 
Biclschowsky’s classification winch is based 
upon embrj’ological considerations. The 
name of the tumor arising from the type of 
cell is given parenthetically. The most 
primitive and totally undifferentiated cells 
are the syunpathogonia (sympathogonioma). 
These give rise to one of two chains: {!) 
sympathoblasts (sympathoblastoma) which 
become mature syunpathetic ganglion cells 
(ganglioneuroma), and {2) pheochromoblasts 
(pbeocliromoblastoma) which become the 
chromaffin cells (pheoclmomocytoma) of the 
adrenal medulla and other organs. Often 
more than one cell type is seen in a tumor. 
It is believed that the terms neuroblastoma, 
sympathoblastoma and sympathicoblastoma 
have, in the past, been used interchangeably 
to designate tumors composed of an immature 
type of cell. Sympathogoniomas are very 
malignant. They are very rare in the chest, 
only 2 cases having been reported. The 
tumors are very cellular, consisting of closely 
packed cells of a lymphoid type. Rosettes 
were seen in one-third to one-half of cases. 
Metastases are frequent. Sympathoblasto- 
mata are more mature and less malignant. 
They are found in somewhat older persons. 
They are rare in the chest. Sixteen cases 
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(16.6 per cent of total) have been reported. 
All these cases have contained more than 
one type of cell. Nen'e fibrils arc seen in 
large numbers; differential stains are often 
needed for their identification. Ganglio- 
neuromata are composed of mature cells 
rich in plasma. They are firm, encapsulated 
and may be lobulated. Microscopicall}', 
they consist of coarsely arranged fibrous 
tissue mixed with strands of medullated and 
non-medullatcd nen'e fibers, the latter pre- 
dominating. Multipolar ganglion cells arc 
scattered throughout. Kot infrequcntlj' these 
are multinucleated, indicating an element of 
immaturity. There are other tumors which 
are predominantlj' fibrous but contain varjdng 
numbers of ganglion cells and are called 
ganglion neurofibromata. While ganglio- 
neuromata are generally benign, cases where 
they were malignant have been reported. 
Chromafiin tumors are vciy rare in the 
thora-x, only 2 cases haxdng been reported. 
They consist of large polyhedral cells in a 
rich vascular stroma. The cells have an 
aflanity for chrome stains. Dumbbell tumors 
are present both in the spinal canal and 
thora-x. They are quite frequent, especially 
among ganglioneuromata. They are usually 
found along an intercostal nerve. Neuro- 
fibromata may be of sympathetic origin. 
Even those found along intercostal nerves 
may have their origin in sjunpathetic nerve 
elements. — Intralhoracic Tnmors of the Sym- 
pathetic Nervous System, R. K. Hollingworth, 
Surg., Gynec. & Obst., June, 1946, 82: 682 . — 
(A. {?. Cohen) 

Anterior Mediastinal Abscess, — ^The 
anterior mediastinum is, for the most part, 
protected bj’’ fascial layers against direct 
infection from the nasopharjmx or cendcal 
regions. Direct infection of the anterior 
mediastinum from without can occur in 
perforating wounds. Tuberculosis, syphilis 
and actinomycosis have been common causes 
of anterior mediastioitis. In general, inflam- 
mation of contiguous structures such as the 
sternum, mediastinal lymph nodes, pleura 
and pericardium has been implicated in 


anterior mediastinal suppuration. The con- 
stitutional signs and sjonploms of suppuration 
are usually present. Localizing signs may 
be entirely lacking or are verj' confusing. 
Commonly, there is chest pain though not 
alwaj's retrosternal. As the abscess increases 
in size, there is more likely to be complaint 
of substcrnal oppression and the signs of 
pressure on the heart, great vessels and 
trachea begin to appear. Electrocardiograms 
taken at this late stage may show T wave 
and ST changes similar to those described in 
pericardial effusion or coronarj' disease. 
Roentgenograms, particularly lateral x’ien'S, 
are valuable in diagnosis. Definite di.agnosis 
is established by aspiration, iniile chemo- 
therapy is a helpful adjunct, surgical drainage 
is the specific treatment. Two illustrative 
case reports are cited. In the second patient 
who came to autopsy, there was erddence of 
the spread of a suppurative process from a 
perforated appendix to the liver and thence 
to the diapluagm. Pleuritis ensued and 
the infection apparently spread to the anterior 
mediastinum. — Two Cases of Anterior Medi- 
astvml Abscess, M. Aronovitch & A. M- 
Vineberg, Canad. ill. A. J., November, 194-5, 
53: 455. — {H. R. Nayer) 

Esophageal Atresia and Tracheo-esoph- 
ageal Fistula. — ^A case is reported of 
congenital atresia of the esophagus and 
associated tracheo-esophageal fistula. Opera- 
tion was performed on the second day. The 
fistula was closed and the esophageal segments 
were then joined by an oblique anastomosis. 
The baby was discharged on the ninteenth 
postoperative day. — Correction of Esophageal 
Atresia and Tracheo-Esophageal Fistula by 
Closure of Fistula and Oblique Anastomosis of 
Esophageal Segments, R. E. Gross & H. 5V- 
Scott, Jr., Surg., Gynec. & Obst., May, 1945, 
82: 519.— (A. G. Cohen) 

Pain in Chest. — During the past two 
decades physicians and lay public have 
become increasingly aware of the frequenc}' 
and seriousness of coronary artery disease, 
and the erroneous assumption is often made 
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by the patient and ph>*sician that substcrnal 
or precordial pain, especially if it radiates 
to the left arm, is due to such disease. An 
attempt is made here to investigate points 
significant in differential diagnosis with 
especial emphasis on the qualities of the 
pain, often the only means of diagnosis. 
Disorders of the alimentary tract often 
produce pain in the chest. One-sixth of a 
series of several hundred patients complaining 
of this symptom had disease in the alimentary 
tract, and one-fifth of these was due to the 
esophagus or about 4 per cent of those with 
clmonic or recurrent chest p.ain. The cluef 
causes of distress were esophagospasras. The 
pain was substcrnal and did not radiate. 
X-ray examination was negative in all. 
The location, duration and quality of the 
pain closely resembled angina pectoris; how- 
ever, the precipitating factors were entirely 
different and not in one was it induced by 
exertion. Often it w.as induced by swallowing 
and lasted longer than the usual anginal 
p!iin. In others it was initiated by eating, 
recumbent position, highly seasoned food 
or alcoholic beverages. Some were demon- 
strated by radiological examination during 
an attack of pmn or by esophagoscopic 
examination. Antispasmodics, especially 
those of the atropine group are the most 
beneficial drugs. Assumption of the upright 
position is also important. Other chest pains 
were due to trapping of an air bubble in the 
esophagus, congestion, carcinoma and peptic 
ulcer. In a patient already known to have 
heart disease, anxiety may be great, and a 
true e.xplanation of the patient’s discomfort 
is desirable. — Clinical Aspects of Pain in 
the Chest: II. Pain Arising from the Esoph- 
agus, T. R. Harrison, Am. J. M. Sc., 
June, ms, 209: 765.— {G. F. Mitchell) 

Thoracic Wounds.— Principles of treatment 
of thoracic wounds, based on 1,000 casualties 
seen in the European Theatre, are applicable 
to civilian practice. Shock in thoracic wounds 
is usually initiated and perpetuated by cardio- 
respiratory disturbances and persistmg pain; 
hemorrhage is often of only secondary con- 


sideration. Pain, from contusion of soft 
tissues or fractured ribs, is well controlled 
by 5 cc. of 1 per cent procaine injected into 
each involved costal nerve, either locally, 
regionally (at the angles of the ribs) or 
paravcrtebrall}'. Trauma to the lung pro- 
duces diffuse interalveolar and interstitial hem- 
orrhage, localized edema and probably in- 
creased secretion from the bronchial mucous 
glands — ^“thc traumatic wet lung sjmdrome.” 
Treatment is directed toward improving the 
bronchopulmonary’- drainage, as danger of 
asphyxiation is present in such patients. 
Carbon dioxide and oxj'gen may be used, 
coughing is urged and mechanical aspiration 
is indicated if the foregoing measures do not 
produce drainage of the secretions. For 
the latter, a tracheobronclual catheter used 
without anesthesia is recommended. Trans- 
pleural approach to heart wounds is preferred 
where cardiac contusion is suspected. 
Pressure pneumothorax is best treated by 
use of a mushroom tj^pe eatheter, of larger 
gauge than the rent in the lung, attached to a 
w’ater trap. Early and repeated aspirations 
of hemotliorax is the treatment of choice; 
there is no e-vudence that this increases the 
bleeding and actually fewer infections 
developed in aspirated chests. Only about 
10 per cent of the hemothoraces clotted, 
forming an organization from proliferation 
of fibroblasts and angioblosts from both the 
visceral and parietal pleural surfaces. A 
firm peel of fibroblastic membrane 1 cm. or 
greater in thickness may eventually form, 
producing roentgenographic e-vidence of a 
generalized hazy chest and/or retraction of 
intercostal spaces, poor expansion, diffuse 
thoracic pain or dyspnea. In such cases it 
is of importance to recognize that there is 
no tluckening of the visceral pleura, whether 
or not the hemo-organization was associated 
with infection. About six weeks after injury, 
decortication (removal of the peel) may be 
performed through a posterior or pos-tero- 
lateral thoracotomy incision. For infected 
hemothorax, if small, simple drainage was 
usually satisfactory; total hemothoracic 
empyema with more than 25 per cent collapse 
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of tlie lung was treated bj’ earl}’^ decortication.' 
— A Review of Certain Principles in the 
Management of Thoracic War Wounds: Their 
Application to Civilian, Practice, P. C. 
Samson, California & West. Med., Tiiberc. 
Supp., Avgust, 1946, 65: 25. — (P. Q. Edwards) 

Circulation in Penetrating Chest Wounds. — 
Quantitative bemodjuiamic data on 13 pa- 
tients with chest injuries are presented. 
Four of these patients had no endence of 
circulatory difficulties while 9 of them did. 
The studies on those without circulatory 
difficulty gave values which were similar to 
those on normal subjects. The 9 patients 
who had circulator^’’ insufficiency showed 
hypotension, a low peripheral resistance, a 
relatively normal cardiac output, and a 
normal right atrial pressure. A group of 
patients who had circulatory insufficiency 
following acute hemorrhage showed hypo- 
tension, an increased peripheral resistance, a 
low cardiac output and a low right atrial 
pressure. The circulatorj'- failure in these 
patients vdth penetrating wounds of the 
pleura appeared to be primarily the result of 
arteriolar dilatation. It is believed that the 
arteriolar dilatation is refiax in origin and 
it is suggested that the afferent impulses may 
arise in the pleura. (Authors’ Summarj’-)— 
The Circidation in Penetrating Wounds of 
the Chest: A Study by the Method of Right 
Heart Catheterization, A. J. Merrill, J. F. 
Warren, E. A. Stead, Jr. & E. S. Brannon, 
Am.' Heart J., April, 1946, 31: 41S.—{G. C. 
Leiner) 

Nerve Block in Treatment of Thoracic 
Injuries. — The great value and simplicity 
of nerve block to control pain in all tj^pes of 
chest injuries is stressed. With relief of 
pain patients respond better to shock therapy, 
and withstand transportation better. Nerve 
block is more phj’siological and far more 
efficient than chest strappmg because strap- 
ping favors anoxia and retention of bronchial 
secretions by Umitmg pulmonarj^ expansion 
and interfering with the cough mechanism. 
Chest strapping is necessary' in those with a 


severe degree of "flail” chest on account of 
the persistence of paradoxical chest motion. 
Nerve block is particukarty useful in treatment 
of traumatic wet lung ^mdrome. Intercostal 
nerve block because of its simplicity is used 
as frequentty as possible. In uncontaminated 
wounds local infiltration of procaine at site 
of injury is satisfactorj\ If these two 
methods are uusatisfactorj' or cannot be 
used, a paravertebral sjmpathetic block 
should be done. If the injury is located so 
posteriorty that site of injection is contami- 
nated, a paravertebral block of two nerve 
segments above this area will be of consider- 
able xmlue in blocking pain impulses. Relief 
of pain following nerve block persists for 
several hours at least, but as a rule persistent 
relief follows one effective block. It is rare 
that more than three consecutive blocks are 
required. The techniques of both tjqjes of 
nenm block are given and illustrative cases 
cited. — Nerve Block in the Treatment of 
Thoracic Injuries, Major L. J. Fitzpatrick 
& Captain A. J. Adams, J. Thoracic Siirg., 
December, 1945, 14: J^O. — (IF. M. G. Jones) 

Chest Wounds. — The most importent 
object in tre.atment of injuries invohmg the 
pleura is earlj- pulmonarj’- ree.xpansion, since 
by tliis means pleural infection is limited 
and respiratorj’- efficiencj’’ restored. The 
prognosis of penetrating wounds is influenced 
as much by the condition of the lung as by 
that of the pleura. Expansion' of the lung 
is slower after penetrating wounds than after 
non-penetrating injuries, quite .apart from 
infection. It is suggested that in most cases 
this difference is due to pulmonary injur}’ 
which is not always recognized, and that 
treatment directed to the pleura alone there- 
fore will not always result in reexprinsion of 
•the lung. The presence of pneumothorax is 
an unfavorable influence and gre.atly lu- 
creases the chances of pleural infection. 
Elimination of the pleural space is of such 
significance that it is re.asonable to regard 
early pulmonary' reexpansion as even more 
important than avoidance of infection, first, 
because the former is a most useful means of 
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promoting the latter, and, secondly, because 
the prognosis of locahzed basal empyema is 
much better than that of persistent total 
hemopneumothorax, even if this remains 
sterile. DecisionJ^on the need for operation 
is often difficult. As a general rule it can be 
said that if a penetrating wound is larger 
than about 1 cm. it will probably need opera- 
tion. If there is a pneumothorax as well, 
the necessity for surgery is almost certain. 
Treatment for small penetrating wounds is by 
aspiration of hemothorax and instillation of 
intrapleural penicillia. If aspiration fails to 
eliminate hemothorax within two weeks, 
surgical evacuation must be considered. 
The prognosis of persistent apical hemothorax 
is very much worse than that of basal hemo- 
thorax, because pulmonary efficiency is 
much poorer with collapse of the lung at 
the apex than at the base. In almost every 
case of hemothorax in which tlie lung does 
not reexpand easily it will be found that 
there has been penetration or perforation of 
the pulmonary' tissue by the missile. It is 
common e.xperience tliat in the presence of 
partial bronchial obstruction due to any 
pathological process, initiation of pneumo- 
thorax will often precipitate total atelectasis, 
wlrich is difficult of resolution. Hemorrhage 
into the lung after injury might be e-xpected, 
owing to interference with the air-passages, 
to show this lethargy in ree.xpansion in the 
presence of a pneumothorax. In surgical 
treatment an important factor is suction, 
using an apical and basal catheter with 
subatmospheric pressure. In the author’s 
series the rate of infection of hemothorax 
following penetrating and perforating wounds 
was less than 14 per cent. — Indications for 
Surgery in Pcnciraling Wounds of the Chest: 
The Importance of Pulmonary Injury, G. 
Quist, Brit, M. J., Ocloler 20, 1945, 2: 62L~ 
(D. H. Cohm) 

Cor Pulmonale. — Sixty consecutive cases 
of cor pulmonale unassociated nith other 
forms of heart disease were studied at 
necropsy. Only those cases were selected 
in which the thickmess of the right ventricle 


averaged over 5 mm. and in wliich the walls 
of the right ventricle were hypertrophied 
to a greater degree than those of the left 
ventricle. Etiological factors were pulmonary 
emphysema in 40 cases, bronchiectasis in 6, 
bronchial asthma in 6, silicotuberculosis in 3, 
pulmonary tuberculosis in 2, kyphoscoliosis, 
pulmonary arteriolar sclerosis, organized 
pulmonary thrombi, each in one case. There 
were 56 men and 4 women. The peak age 
incidence was between 50 and 65 years. 
Only one of the 40 patients ndth emphysema 
was a woman. The pulmonary arteriolar 
sclerosis found in some of these cases was 
not extensive enough to cause the cardiac 
changes; the same was true for pulmonary 
fibrosis which was present in only 16 out 
of the 40 cases with emphysema. Diffuse 
obstructive emphysema, either primary or 
secondarj' to such disease as pulmonary 
tuberculosis or silicosis, was considered to 
be the significant underljdng pulmonary 
factor in the majority of the cases. Diffuse 
obstructive emphysema was thought to 
produce a changed pressure relation within 
the alveoli and in this manner result in an 
increased resistance to the flow of blood to 
the lungs. This was considered to be the 
primary mechanism in the development of 
cor pulmonale. Pol 3 ’-cythemia, pulmonary 
arteriolar sclerosis, fibrosis, bronchopulmonarj’^ 
arterial shunts probably play a secondary 
r6le. The weight of the hearts was between 
350 and 770 g., the average being 460 g. The 
thickness of the wall of the right ventricle 
was between 0.6 cm. and 1.4 cm., the average 
being O.S cm. In some cases there was 
also hypertrophy of the left ventricle wall, 
possibly due to anoxemia. Inflammatory 
changes in the bronchi were found in 75 per 
cent of the cases of diffuse obstructive 
emphysema. In 7 patients the cliief initial 
complaint was precordial pain, possibly due 
to myocardial anoxemia; none of these 
showed coronary sclerosis or myocardial 
fibrosis of significant degree. Clubbed fingers 
were seen in 19 of the 60 patients. Po\y- 
cythemia was found in 14 of 39 cases in which 
blood counts were made. Eoentgenological 
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evidence of cor pulinouule was hkldeu in most 
eases by the alterations in the chest created 
by emphysema, fibrosis, iilenral obliteration 
or kyphoscoliosis. In 14 of the 21 eases in 
whom electrocardiograms were taken theic 
was right axis deviation. The most common 
error in diagnosis was: arteriosclerotic heart 
disease, which diagnosis was made in 2G 
cases. Tlic diagnosis of cor pulmonale was 
in no case made prior to the onset of cardiac 
failure. — Chronic Cor Pulmonale: Sixty Cases 
Studied at Necropsy, D. M. Spain & Jl. J. 
Handler, Arch. hit. Med., January, JO.'iG, 77: 
S7 . — (G. C. Lciner) 

Aneurysm of Innominate Artery. — Fewer 
than 100 operations have been performed on 
the innominate artery since ISIS; approxi- 
mately 25 per cent have been for ancur}-sm. 
In all, there have been 23 ligations for in- 
nominate aneurj'sm. Tlic procedure is vciy 
hazardous, secondarj' hemorrhage being the 
chief cause of death. The author reports a 
case in which the cause was syphilis and 
which first appeared after a severe coughing 
spell. The ancuiysm was ligated proximally 
by means of two wide rubber bands. Pulsa- 
tions cc.ased immediately. There were no 
brachial or cerebral complications. Even- 
tually the mass completely disappeared. — 
Ligation 'of the Innominate Artery for In- 
nominate Aneurysm Using Rubber Bands, 
J. C. Trent, Surg., Gynce, & Obst., April, 1946, 
82: 46S.~{A. G. Cohen) 

Erythema Nodosum. — Among 40 cases of 
erythema nodosum observed by the author, 
only 33 had positive tuberculin reactions. 
Of these 33, 6 had certain clinical tuberculosis. 
In the remaining 27, tuberculosis is the most 
likely etiological disease, although some 
patients presented a picture of acute poly- 
arthritis which is not often seen in tuberculosis. 
Concerning the 7 tuberculin-negative pa- 
tients, no etiologic.al factor could be demon- 
strated in 5. Four of these 5 patients had 
acute polyarthritis, and the fifth had a sore 
throat and nephrits. It would thus appear 
that the accompanjing erythema nodosum 
may have been of rheum.atic origin. One 


patient developed maiiifc.st .signs of congenital 
syphilis shoitly after her erythema nodosum, 
and the other case was very suspiciou.s of 
sarcoidosH, although erythema nodo.sum is 
ordinarily not seen in sarcoido.'^is. The 
presence of lymph node culargoment in the 
mediastinum docs not appear to clinch the 
diagnosis of tuberculosis even in a tuberculin- 
positive case. Enlarged hilar nodes were 
ob.'^crvetl in 3 out of the 7 ca.'jc.s of tuberculin- 
negative erythema nodosum. It is possible, 
therefore, that the tuberculin-positive pa- 
tients who had evidence of polyarthritis have 
a rheumatic etiology as the basis for their 
disease. The sj*m]>tom complex of sore 
throat, erythema nodosum, polyarthritis and 
unilateral or bilateral mediastin.al node en- 
largement may, then, be more often rheumatic 
than tuberculous. — Tubcrailin Negative 
ICrythcma Nodosum, J. 11. Vogt, Acta. vied. 
Scandinav., January SI, IO 46 , 123: 151 . — (//. 
Marcus) 

Pericarditis following Upper Respiratory 
Infection. — Eight case reports of patients 
with acute pericarditis with effusion arc 
presented. Six of these patients had a 
liistory of tonsillitis, pharyngitis or naso- 
pluaryngitis; the remaining 2 patients had a 
nonproductive cough. The main symptom 
was substernal pain in all cases. A prccordial 
friction rub was haird in 5 patients. The 
highest leukocj'to counts were between G,000 
and 27,400 per cubic millimeter. Pericardio- 
centesis w.as done in 5 cases; hemorrhage 
fluid was obtained in 4, clear amber fluid in 
one. Bacteriological c-xamination w.as nega- 
tive in all cases. Electrocardiographic find- 
ings were: Progrossive inversion of the T 
waves, straightening of the S-T segments, 
elevation of the S-T segments. Two possi- 
bilities of the pathogenesis are considered: 
“(/) The proximity of the hilum Ijnnph 
nodes with extension of the infection into 
the pericardial sac. (2) A hjliersensitivc 
response bj' the pericardium to an offending 
organism in wliich the immune reaction of 
the body is inadequate.” — Pericarditis tviA 
Effusion folloiving Infections of the Upper 
Respiratory Tract, D. A. Nathan & R. A. 
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Dathc, Avi. Iknrt J., i'chniorii, 10f,G, 31: 
/i.T.— (f?. C. Lancr) 

Klebsidin Pneumoniae Bacteremia. — 
InfoctioiiP with KkhxkUn pjianiioniac have 
aUvaj's been rcgariknl as .“crious, faialiiy 
figures varying l>ct\vccn 35 to 97 ])er cent. 
l.alcr figures arc foincwhat lower, possibly 
due to aid from sulfaflinrinc or sulfapyridinc, 
for ev{)crimcntal studies of the cfTcets of 
these dnigs on animaK- suggest that they 
may uetually evert some cunitivc cfifcct. 
However, with a fab»lity still of 75 to So per 
cent, any thcnipj' promising .aid should be 
given adeejuate trial. The use of the new 
antibiotics has undergone mdical modifica- 
tions and the initial concepts in dosage have 
been revised with consequent changes in 
the reported cfrocfivencss of the drugs. 
There has also developed marked variation 
in methods of administration frequency of 
dosage and other features. It long was 
customary to cKassify bacterial response to 
therapy in accordance with the orgnnism’.s 
staining ([ualitics. Now again we find b.ac- 
teria being segregated in accordance with 
this thesis, while the staining property of 
bacteria neither confem pathogenicity on 
them nor docs it affect their vulnerability. 
Hence, it is felt that some suspicion must 
be held for the precepts in which .all gram- 
negative bacilli arc listed as “insusceptible” 
to penicillin including the KIcbsicUo pneu- 
moniae. It, therefore, seems desirable to 
present a case of Klebsiella bacteremia 
treated with penicillin with dramatic results, 
A seaman was admitted to a U. S. N. Base 
Hospital in the South Pacific in deep coma, 
with a high temperature, uneven rasping 
rapid respiration, and who, on initial exam- 
ination, was found to have a purulent nasal 
discharge, a left phaiyngeal abscess, diffusely 
red throat and all other findings essentially 
negative. The blood count revealed 34,000 
white cells with 86 per cent polymorpho- 
nuclears. On attempting to aspirate a 
specimen of gastric contents the pharyngeal 
abscess ruptured and drained. Blood culture 
was taken and 5.0 g. of sodium sulfadiazine 
given intravenously. The temperature rose 


to 10r).4'’F (r), respirations were 36, pulse 
150. Oplhalmoscopic examination revealed 
haziness of both nn.sal disc margins. Penicil- 
lin was begun in 5 per cent glucose by con- 
tinuous intnivcnous drip, the p.aticnt receiving 
300,000 units in twenty-four houm. Tlic 
following ilivy the blood culture was reported 
.as containing KlchsicUn pncitmoninc. There 
was elevation of the left optic disc and haziness 
of the nasal disc border on the right, and an 
e.‘(rlj' cavernous sinus jfiilebitis was suspected. 
The patient’s condition Avas desperate, and 
it was decided to continue full doses of 
penicillin. During the two following days 
continuous oxygen was also employed, and 
sedation wius required to control extreme 
restlessness. The third day the temperature, 
pulse rate and rc.spirations dccrca.sed steadilj^ 
(99.8°?.), and the patient responded to 
stimidi. A productive cough was prc.scnt, 
and an X-ray film at this time revealed a 
small arc.'i of consolidation at the left base. 
On the fourth day the penicillin was given 
inti-amuscularlj’’, and the optic nerve heads 
ai)j)earcd normal. Wiilc some cases of 
KkbsicUa bacteremia arc not fatal, especially 
if there is an accessible priniar 3 ’’ focus, the 
extremely rapid cessation of symptoms in a 
patient so critically ill inclines one strongly 
to the conclusion that the therapy had a 
marked effect. A blood culture taken on 
the second day of penicillin therapy Avas 
negative. It must be remembered that 
penicillin exerts its action ns .a bacteriostatic 
onl 3 ' during bacterial multiplication. It is 
not unreasonable to belicAm that bacterio- 
stasis may reveal itself in vivo to be a critical 
factor though the noted changes in vitro were 
insignificant. It is hoped that this report 
will encourage further trial of penicillin in 
large doses in future Klebsiella pnexmoniae 
infections. — Klebsiella Pneumoniae Bac- 
teremia Successfully Treated by Penicillin, 
J. L. Kobacker & G. B. Mchlin, Am. J. M. 
Sc., July, 19/, 5, 210: 66.— (G. F. Mitchell) 

Recovery from Hemolytic Staphylococcus 
Aureus Bacteremia. — (This case is of liistori- 
cal interest because it Avas the first case of 
this land in the Mediterranean theater. 
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Due to delay incident to war, it was received 
for publication one and one-balf years after 
it was written.) Tliis is a case report of a 
soldier wounded in the right chest by high 
explosive fragment on July 19, 1943. Wound 
was debrided and he was evacuated to the 
rear. Five days later a thoracotomy was 
done and the fragment and clot removed. 
No sulfa drug was used, and incision closed 
with water seal drainage. Five days later 
frank pus was found in the wound, wliich was 
opened and drained. Cultures revealed 
hemoljdic staphjdococcus aureus. The next 
day patient developed embolic foci in the 
good lung, in spleen and in tips of extremities. 
Blood culture was positive. Full doses of 
sodium sulfatliiazole and daily blood trans- 
fusions were used for seven daj^s without 
benefit. On August 17 his condition was 
rapidlj' deteriorating. Sulfatliiazole and 
blood transfusions were stopped and penicillin 
begun. He received 50,000 units intrave- 
nously twice with a sLx-hour interval, then 

25.000 units also intravenously, and thereafter 

15.000 units intramuscularly every three 
hours. There was an immediate response 
and in forty-eight houis spontaneous sub- 
sidence of all the infected emboli. By 
August 27 the blood cultures were negative, 
despite a three-day discontinuance of treat- 
ment due to lack of drug, and penicillin was 
stopped August 31. Patient was followed 
and made uninterrupted recoverj '. — Recovery 
from Hcinohjlic Staphylococcus Aureus Bac- 
teremia Attributed to Penicillin Therapy, 
Major T. H. Buford, Major P. C. Samson, 
Major L. A. Breieer, III & Major B. Burbank, 
J. Thoracic Surg., December, 19j5, 14: 4SS . — 
(TF. M. G. Jones) 

Anal Fistula. — Six hundred patients with 
anal fistulae were studied in an attempt to 
evaluate the part tuberculosis plays in the 
etiologi' of anal fistulae. Clinical and histo- 
logical exaniinations and guinea pig inocula- 
tion were used to determine the nature of 
a fistula. In 88.5 per cent of the 600 cases no 
evidence of tuberculosis was found anjm-here, 
neither in the body nor in the fistula. In 


5.5 per cent there was e\udence of tuberculosis 
somewhere in the body in addition to positive 
liistological findings and guinea pig inocula- 
tions. In 3.2 per cent no evidence of tuber- 
culosis could be found in the fistula but there 
was clinical and roentgenological e\adence of 
tuberculous infection somewhere in the body. 
In one per ' cent there was clinical and 
roentgenological evidence of tuberculosis 
somewhere in the body but onlj" the guinea 
pig inoculation from the anal fistula was 
positive. In 1.8 per cent either histological 
e.xamination or guinea pig inoculation or 
both tests were positive in the absence of 
demonstrable tuberculous disease at any 
other site . — Tuberculosis and Anal Fistula, 
R. J. Jackman & L. A. Buie, J. A. M. A., 
March 9, 191,6, 130: 6S0.—iH. Abcles) 

Anaphylactic Reactions to Congo Red. — ^In 
100 consecutive congo red tests, 6 instances of 
severe reactions, including 2 deaths, were 
recorded. Minor reactions, such as chills 
and dizziness, have not been seen uncommonly 
among clinicians, and even the more severe 
reactions may not be too rare, although no 
cases of death have heretofore been published. 
The cause of such reactions is not clear: 
perhaps they are related in some wajf to the 
hemostatic properties attributed to congo 
red, or, more likely, a sensitization phenom- 
enon is responsible, in so far as all patients 
manifesting severe reactions had been given 
Congo red injections p^e^'iousl3’■ without 
reaction. Although congo red is not a 
protein, the dye, coupled with proteins of 
liis own serum, may form an azoprotein 
which, being foreign to the patient, sensitizes 
him, so that he reacts to a subsequent injec- 
tion bj'' anaphjdactic shock. Caution must 
therefore be used in injecting congo red into 
patients already tested with the d3'e on some 
former occasion. The 6 case histories are 
reported in detail . — Systemic Reactions to 
the Inlravenotis Administration of Congo Red, 
I. J. Selikoff & I. J. Bernstein, Quart. Bull. 
Sea View Hasp., April, 19 j6, 8: ISl. — {P. Q- 
Edwards) 
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Controversial Points in AnUtuberculosis 
Work. — Some controversial issues of basic 
importance are presented and briefly dis- 
cussed.' One is the proper use and dosage of 
tuberculin, in mass sutvej's and diagnosis. 
Another is -the question whether or not 
children with tubercle bacilli in gastric lavage, 
following treatment, may be permitted to 
attend school. Whether and where BCG vac- 
cination should be used is still s^bjudicc. It 
is pointed out that observations on more than 
15,000 student nurses indicate that the first 
few years foUoning tuberculin conversion are 
the most critical ones for the development of 
clinical tuberculosis (a conclusion which most 
Scandina\dan authors reached years ago). 
This question can be answered for the U. S. 
only by the proper use of tuberculin tests and 
by serial examinations over many years. — 
Controversial Iss^ics in Tvicrmlosis Control 
{Editorial), H. E. Hilkhoc, Pub. Health 
Rep., November 1, 19Jf6, 61: 1561. — {M. Pin- 
ner) 

Tuberculosis Association Programs. — 
Since morbidity and mortality from tubercu- 
losis have sharply diminished in recent years 
and the income of the National Tuberculosis 
Association from Christmas seals has in- 
creased, Dublin urges that the program of the 
Association be broadened to include other 
public'liealth activities while at the same time 
intensifjdng and perfecting its endeavors for 
the eradication of tuberculosis.— T/ie Trend 
of Txiberculosis Associalion Programs, L. I. 
Dublin, Am. J. Pub. Health, October, 1946, 
36: 1105. — (M. B. Lurie) 


Principles of Tuberculosis Control in Min- 
neapolis. — ^Tho principlas of the. antitubercu- 
losis work in Minneapolis, which have been in 
use for the last twenty-six years, are described 
and discussed in some detail. The main fac- 
tors were methodical tuberculin and X-ray 
surv'cys, isolation of contagious cases, and 
prompt treatment of patients with active dis- 
ease. During these twenty-six years, tuber- 
culosis has rapidly declined in Minneapolis, 
as shown b}’^ a decrease of the mortalitj' rate 
from 120 in 1920 to 27.1 in 1945, a decrease in 
tuberculin reactors among grade school chil- 
dren from ncaily 50 per cent in 192C to about 
8 per cent in 1944, a decrease of the annual 
infection attack rate among young children 
from 3.5 per cent in 1926 to 0.003 per cent in 
1944 and a decline in mortality of children 
during the first five years of life from a high 
rate in the 1920’s to not a single death from 
tuberculosis in 1945.— T/ic Establishment and 
Use of Fundamental Procedures in Tubercu- 
losis Control, J. A. Mrjers, Pub. Health Rep., 
November 1, 1946, 61: 1563. — (ilf. Pinner) 

Tuberculosis in Newfoundland.— The 

tuberculosis mortality in Newfoundland is 
several times that in England or Canada. 
The incidence of active pulmonarj’’ tuber- 
culosis is between 3 and 4 per cent, more than 
tlu-ee times the incidence in England. More 
than half of the deaths from disease between 
the ages of 15 and 45 were ascribed to tuber- 
culosis. The mortalitj' from tuberculosis in 
Newfoundland is greater among females than 
among males. Despite defects in available 
statistical evidence, collation of a number of 
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studies indicate the seriousness of the tuber- 
culosis situation. Factors responsible for the 
high incidence include poverty, poor nutri- 
tion, ignorance, fatigue and especially exces- 
sive axposure due to late diagnosis and lack 
of institutional accommodations. Improved 
standards of li'vdng, especially of housing and 
nutrition, are urged to raise the resistance of 
the general population to the tubercle bacillus, 
but BCG vaccination is not mentioned. Dis- 
pensaries, laboratorj’’ sendee. X-ray and 
specialists to examine suspects, contacts, both 
of known cases and of tuberculin reacting 
cliildren, and adult groups of other kinds, are 
reconamended for the identification of poten- 
tial and actual sources of infection and of cases 
that might benefit from treatment. Increase 
in the institutional accommodation for 
patients from the present 350, which is only 
0.75 beds per annual death, is essential, but 
home care may be improved in the meantime. 
Social measmes to assist the patient and his 
family, by financial allowances and other forms 
of social help, and a campaign of public health 
education and provision of increased medical 
and nursing personnel are reconrmended. — 
191(5 T^tbermiJosh in Ncivfomdland, T. 0. 
Garland & P. D’Arcy Hart, Report of a five 
weeks’ visit, Privately printed. — (F. Bogen) 

Chest Examinations in Discharged Soldiers. 
— ^This is an abstract from a paper by W. W. 
Lindahl, “Pulmonai^' Tuberculosis and Other 
Thoracic Diseases Among Arm 5 ’^ Separatees.” 
Routine chest photo-roentgenograms were 
taken of 93,500 soldiere at a Separation Cen- 
ter. There was erddence of tuberculosis in 
122 (0.13 per cent). In 50 of these cases the 
lesions were found to be inactive. There were 
ca'vdties in 10, and pleural effusion was present 
in 4; 35 cases of pneumonia and 4 cases of 
thoracic tumors were detected. The low in- 
cidence of thoracic diseases in separatees may 
be due to the induction screening and medical 
supendsion of the troops. — Thoracic Diseases 
among Separatees, (Not signed), Bull. V. S. 
Army. M. Dept., November, 1946, 6: 544 - — 
(0. Pinner) 


Pulmonary Tuberculosis in Medical Stu- 
dents. — The prevalence of significant adult 
type pulmonarj'^ tuberculosis among Hanmrd 
medical students was 2.2 per cent. Slightlj^ 
more than 30 per cent of students entering 
school as nonreactors became reactors before 
graduation. Conversion from a nonreactive 
to a reactive state (to tuberculin) while in 
medical school carried a liabilit}’^ of more than 
5 per cent that the disease would develop be- 
fore graduation. The number of cases of pul- 
monarj' tuberculosis developing in the last two 
5 'ears of school was four times as great as those 
ocemring in the first two years. However, the 
incidence of acquistion of tuberculous infec- 
tion, as indicated bj' the tuberculin test, was 
appro.ximately the same (12 to 13 per cent) 
for each year. This indicates that other fac- 
tors than the opportunity for infection contrib- 
ute to the development of clinical tuberculosis. 
The disease often became sjTnptomatic be- 
tween annual e.xaminations, indicating the 
rapid progression of lesions, once they have 
appeared. It is felt that an interval of one 
j^ear between examinations is too long. In 
order to detect lesions at an early stage, semi- 
annual e.\aminations are required. — Pulmo- 
nary Tuberculosis in Harvard Medical Students, 
H. P. Brean & L. IF. Kane, New England 
J. Med., September 5, 1946, 235: S15. — (A. 
G. Cohen) 

Fluoroscopy in Railroad Employees. — Rou- 
tine fluoroscopy was carried out on 56,541 em- 
ployees of the SocUtS Nalionale de Chanins 
de Per Frangais; 13,249 of these were reex- 
amined one to two years later. Initial e.x- 
amination: normal findings were recorded in 
S3.9 per cent of cases, abnormal findings in 
16.06 per cent (9,0S8 cases). The classifica- 
tion of the abnormal findings was as follows: 
negligible pulmonarj’' or plemnl anomalies 
13.04 per cent, cases of known pulmonarj'' 
tuberculosis 0.74 per cent, cases of pulmonarj' 
tuberculosis picked up b}'- the routine e-xamina- 
tion and confirmed bacteriologicalty 0.23 per 
cent, active pulmonai^' tuberculosis mth nega- 
tive sputum 0.02 per cent, pleural and pul- 
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monary lesions necessitating supervision 0.49 
per cent, nontuberculous disease 1.54 per cent. 
The prevalence of previously unknown active 
pulmonary tuberculosis with positive sputum 
was 2.28 per cent of all persons examined. 
The lowest prevalence of previously undiag- 
nosed tuberculosis was found between the ages 
of 15 and 25. Most cases were found in the 
age-group between 25 and 50. Among the 129 
cases with positive sputum 40 per cent shon ed 
bilateral disease. Cavities were demonstrable 
in 52 per cent of cases. One hundred and 
seventeen of the 129 cases of open pulmonary 
tuberculosis could be followed for four years. 
Remew of the results at the end of that time 
showed that 62 per cent had returned to work 
and 22 per cent had died. There were 13,249 
employees who underwent a second examina- 
tion one to two years after the initial examina- 
tion. The prevalence of newly discovered 
cases nnth positive sputum was 0.6 per cent 
(as compared with 2.3 per cent at the initial 
examination). The incidence varied accord- 
ing to the time elapsed since initial examina- 
tion. — R&siiltats immSdiats et dloignSs d’exa- 
mens radiohgiques systimaiiqttes inUressant 
h 'personnel de la Soci&6 Naiionale de Chemins 
de Per Frangais, (rigion de Vest), A. Bieder- 
mann, A. Alibert, J. Mery, M. Lerolle & P. 
Paillas, Rev, de la tvlerc., 1946, 10: 97. — ( F. 
Leites) 

Tuberculosis in ProsUtutes. — ^In 1941 an 
X-ray survey was conducted in Rio de Janeiro 
on 1,684 prostitutes; 36 cases of active pul- 
monarj^ tuberculosis were discovered, includ- 
ing 4 cases of miliary tuberculosis, 4 cases of 
apical tuberculosis, 2 cases of pleural tubercu- 
losis, 5 cases of ulcero-fibrotic lesions and 21 
cases of ulcero-caseous lesions. Mass surveys 
of the chest should be extended to the totality 
of the population and should be periodically re- 
peated. The average duration of the “silent 
phase” of pulmonary^ tuberculosis is estimated 
at tliree shears. The distinction currently 
made betwwn tuberculous infection and tu- 
berculous disease is no longer justified in the 
light of the knowledge accumulated during 


extensive roentgenological surveys. Each in- 
dividual with tuberculous infection is a poten- 
tial candidate for tuberculous disease.— T-uher- 
cnhsis inaparente, A. de Paula, Prensa mSd. 
argent., A'ugust, 1946, 33: 1571 and 1721. 

(Zi. Molnar) 

Abnormal X-ray Findings in Surveys.— A 
new and elaborate classification is presented of 
persons with abnormal pulmonary X-ray find- 
ings, as a guide for the practitioner, indicating 
minimum standards for further observations 
and final disposition of such persons. Since 
the main part of tliis paper is a tabulation, it 
is not suitable for detailed abstracting. — 
Guide for Disposition of Persons ivith Abnor- 
mal Pulmonary Findings on X-ray Films, 
H. E. Hilleboe, Pub. Health Rep., December 
£, 1946, 61: 1769.— {M. Pinner) 

Photofluorographlc Survey. — Approxi- 
mately one-half of the population (32,825 per- 
sons) of the French town of Montreuil could 
be persuaded to submit to photofluorograplnc 
e.xamination. One hundred per cent of the 
children were included in this survey’^; 38.2 per 
cent of the male population and 48.2 per cent 
of the female population responded. The per- 
centage of participants was much higher in the 
economically’- better situated groups. The in- 
cidence of active tuberculous disease, pre- 
viously undiagnosed, was 0.27 per cent. In 
an additional 0.37 per cent of cases tuberculous 
lesions of undetermined acthdty or of a defin- 
itely inactive character were found. Non- 
tuberculous disease was found in 0.08 per cent. 
— Le bilan de I’expirience de Montreuil-sous- 
Bois: radiopTioiograpliie syst&matigue de toute 
la population dhme ville frangaise, M. Fovres- 
tier. Rev. de la tuberc., 1946, 10: 54. — ( V. 
Leites) 

^ Stereoscopy. — Stereoscopy may be of con- 
siderable assistance in the detection of an 
abnormal condition and the identification of 
the disease. It will exhibit its greatest 
usefulness in mass radiography in those cases 
in which an existing lesion is so small it may 
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be hidden bj’ a rib or the clavicle. Recently 
over 4,000 stereoscopic 4 x 10 cm. film.s were 
e.'c.amined to determine the number of minimal 
tuberculosis lesions that might be overlooked 
if single films had been made in nuass chest 
sun-eys. The group, obtained from several 
sun-ej-s, included a large number of patho- 
logical lesions. Si.\- hundred and nine of the 
group presented evidence of minimal tuber- 
culosis. A little more than one-third of these 
e.\-hibited lesions considered worthy of further 
clinical investigation. This ratio of signifi- 
cant to nonsignificant cases is in close agree- 
ment with mass c.ase-finding work throughout 
the United States. In this group of poten- 
tially significant films only 7 showed lesions 
visible in one of the stereoscopic adews not 
seen in the other or 1.1 per cent of the films 
shoving minimal tuberculosis. In 27 other 
films the lesions were seen to better advantage 
on one of the stereoscopic pair. Mass chest 
surveys by the United States Public Health 
Sendee and associated groups have shown 
that appro.\imatel3* one per cent of the popu- 
lation has X-raj- erddence of minimal tuber- 
culosis. Thus, one ma3' e.\-pect stereoscop3* 
to be of help in onl3' 6 per 100,000 persons 
e.\amined. This is an insignificant number, 
especialh' in adew of the personal error of the 
physician reading the chest films. Since the 
cost is almost double, the case-finding dollar 
will go onl3^ half as far, thus reducing the 
number of persons examined and the number 
of cases of tuberculosis found. It would 
seem desirable, therefore, that the single film 
be used for the detection of disease and 
stereoscop3' confined to the identification of 
the lesions discovered b3’- mass r3diograph3'. — 
The Value of Stereoscopy in Mass Radiog- 
raphy, I. Leicis & R. n. Morgan, Radi- 
ology, Feiruary, 1940, 46: 171. — (G. F. 
Mitchell) 

Fluoroscopic Screens. — This is a highl3’’ 
technical discussion of the factors responsible 
for the persistence of luminescence in fluoro- 
scopic screens . — The Persistence of Flvoro- 
scopic Screens, TF. TT. Van Allen, Pub. 
Health Rep., November 1, 1940, 61: loSS. 
— (ilf. Pinner) 


Primnr3r Tuberculosis in Adults. — The 
dogma of universal tuberculous infection in 
childhood is no longer true. In most places, 
the greatest amount of tuberculous infection 
now occurs after school ago. Primar3- infec- 
tions in later 3'ears arc not rare and some 
inditddu.als escape infection altogether. Ap- 
pro.ximatcly one-third, occasionalh* one-half, 
of the primary' infections arc accomp.anied 
by demonstrable rocntgenographic findings, 
such ns hilar adenitis, serous plcurisr*, rcla- 
tivel3' c-xtensive infiltration of the lung, 
perihilar infiltration and hematogenous dis- 
semination. There appears to be Uttlc 
difference in the immediate reaction between 
•adults and children, axcept that hematogenous 
dissemination is more frequent and hilar 
adenitis and periliilar infiltration are more 
marked in children. Desfnictive puImonar3’ 
tuberculosis rareh' occurs in childhood. The 
greatest number of coses and of deaths occurs 
between the ages of 15 and 30. There is no 
justification for distinguisliing between “child- 
hood t3*pc’’ and “adult t3i)e.” In Norw.a3', 
the term “reinfection 13150” is used onl3' in 
reference to cases of new infection where the 
original infection is completel3’ extinguished; 
such c.ases are ver3' rare. A new infection 
in an organism where the old infection is still 
Imng is designated “superinfection.” The 
time interval between the primar3" infection 
and destructive pulmonara* tuberculosis is 
now known to be qiu'te short in most cases; it 
is generalh- under five 3-ears, often onh- from 
one to two 5-ears. This has been ascertained 
b3- the wide-spread use of tuberculin testing 
and 13- using eo-thema nodosum as the b.asis 
for determining the time of infection. 
Pleuris3' most often appears v-itliin six months 
after infection and large numbers of cases of 
pulmonari' tuberculosis follow this manifesta- 
tion within a few 5-ears. There is a wide 
diversity of opinion on the question of the 
pathogenetic coimection between the mani- 
festations of tile primar3- infection and those 
of destructive pulmonarx- tuberculosis. 
Evidence from pathological anatom3- is 
unsatisfactors’’ and information must be 
derived from clinical and radiographic data. 
The conclusions of German investigators that 



ABSTRACTS 


135 


the subapical Fruhinfiltrat represented super- 
infections were formed without regard to the 
tuberculin reaction. Recent evidence in- 
dicates that these FruMnfiltrate may well 
represent primary infections, leading to the 
further conclusion that destructive pulmonary 
tuberculosis develops in some cases from a 
direct breakdown in the area of the primary 
focus. In otlier cases, a quiescent primar}' 
focus can be reactivated after a long interval. 
In still other cases, there is evidence that 
the destructive process begins in an entirely 
new infiltration at another site. There are 
thus four different possibilities in pathogenesis : 
(1) direct development from the primary 
lesion or its immediate surroundings; (2) 
reactivation of latent primary foci; (S) meta- 
static foci of either hematogenous, lymphog- 
enous or bronchogenic origin; and (4) new 
foci caused by supeiinfection. It is very 
likely that tlie two latter types are of much 
less importance than the two first ones. 
Little importance is attached to superinfection 
in the question of health and disease. Age, 
heredity and environment are the leading 
factors in the prognosis of a primaiy infection. 
— The Relationship between Primary and 
Adult Tuberculosis, H. J. Usivedt, Brit. J. 
Tuberc., July, 194G, 40: 85. — (A. G. Cohen) 

Primary Tuberculosis in Adults. — ^Most 
serious, frequently fatal, pulmonary tuber- 
culosis developing directly after primary 
infection in an adult belong to the primary or 
secondary stages of the disease, rather than 
to the common tertiary stage of Ranke. 
They progress by primary excavation, by 
rupture of lymph nodes with consequent 
bronchopneumonic spread, or by miliary or 
hematogenous dissemination, similar to the 
course described in infants. Only occasion- 
ally, after a short secondary stage, does the 
patient arrive at the tertiary stage and present 
an early localized infiltration . — Les primo- 
infections iuberculeuses malignes de I’adulte, 
A. Dufourt, Presse m6d., August SI, 1946, 
S4: 558. — {B. Bogen) 

Primary Tuberculosis in Adults. — ^Routine 
X-ray examinations and tubercuhn tests 


were carried out on 2,873 young adults 
(university students, college students and 
employees of the Ukrainian Tuberculosis 
Institute). The period of observation ranged 
from seven months to foiu: years. Two 
hundred forty-three persons were found 
tuberculin-negative on initial examination 
(Mantoux 1:100). In these cases X-ray 
films and tuberculin tests were repeated at 
intervals of three months; 92 cases developed 
positive tuberculin reactions while under 
observation. Six employees of the tuber- 
culosis institute were found to be tuberculin- 
negative; they all showed a conversion to a 
positive reaction ndtliin a period of six months. 
Out of the 243 cases with negative tuberculin 
reaction, 31 (12.8 per cent) developed active 
tuberculosis. -Among the 2,630 positive 
tuberculin reactors only 51 (1.9 per cent) 
developed active tuberculosis while under 
obserx^ation. Among the 31 active primary 
forms there were 6 cases of primary complex, 
8 cases of hilar adenopathy, 13 cases of 
exudative pleurisy (42 per cent), 3 cases of 
limited micronodular dissemination in an 
upper lobe, and one case of bilateral extensive 
dissemination. The course was benign in 
most cases. The diagnosis of primary tuber- 
culosis in these cases was based on the obser- 
vation of a preceding conversion of a negative 
into a positive tuberculin reaction. Among 
the 51 cases of active tuberculosis having 
developed in the group of positive tuberculin 
reactors a low incidence of exudative pleurisy 
was noted in contradistinction to the group 
with primarj^ infection. There was a Ifigher 
incidence of unilateral disseminated forms. — 
Early Forms of Primary Tuberculosis in the 
Adult, G. S. Ginsburg, Probl. iuberk., 1946, 
No. 1, S . — ( F. Leites) 

Primary Infection. — Comparison of statis- 
tical data demonstrates an increase in the 
incidence of primary infection in contacts 
during the war; 401 contacts, having a source 
case in the family, were tuberculin-tested in 
1944. The total percentage of tuberculin 
reactors was 75.06 per cent, as compared to 
64.74 per cent, in a similar group in 1940. 
The increase was particularly evident in the 
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nRC provip 13 to 15 with uii it'-ridonro of 5}.r>-5 
per eent tiiherenliii re.'icfiniiji in 19 !0 niid 
83.S2 per cent in 19M. Firnilnrly flic inci- 
dence of po'-itive renctioiw nt the npe of 2 
showed nn increru-e from 50 per cent to Gfi.O 
per cent. — Cciritrilnition a IVludr dr In prinio- 
infcctinn dam la familk dii Itdxrndcux, 11. 
van den Ikckhatd, Rev. de la lul>ere., 19.'/!, 
10: 19. — ( V. Ltiln) 

Chronic EpUubcrculosis.'-Cnsos of chronic 
cpitnberculosis nro chnrnrtcrir.ed by n pro- 
tracted covirve, lon^ pcrsi.Btcncc of the X-ray 
shadow?, and nbscjwc of clinical pymjdom?. 
Bronchoscopic studic? revealed tlic following 
finding?: in ca.«rs of epitubcrciilo‘:i.s with 
lobar involvement, the orifice of the lolwr 
bronchus showed extreme narrowinR due to 
edema and conReslion of the mucosa. The 
opening wjus usuallj* ob.strucled bj’ a verj* 
tenaciou.s and dcn.«o plug which on micro- 
scopical c.x.nminntion w.a.s found to condst 
mainly of macrophages, probably originating 
from the subepithclial layer of the bronchi. 
Tubercle bacilli were usually absent. At 
the stage when X-ray films showed regression 
of the opacity, bronchoscopy revealed a 
widening of the bronchial lumen. The 
bronchial secretions became more fluid and 
consisted of abundant mucus and leucocytes 
and a decreasing number of macrophages. 
The pathogenesis of epituberculosis is thus 
seen in a proccs.s of edema and congestion 
invohdng the lobe of the primarj- comidex and 
the lob.ar bronchus. The narrowing of the 
bronchus leads to varjdng degrees of airlcss- 
ness in the corresponding lobe. The develop- 
ment of congestion and edema is considered 
as a manifestation of a state of local hyper- 
allergy produced by the "toxins” from the 
primary focus. The hypothesis attributing 
epituberculosis to pressure of enlarged lymph 
nodes on the bronchus could not be confirmed 
either by bronchoscopy or by tomogrnph 5 % — 
Sur la 'palhoQ&nic dcs cpilubercxdoscs chroni- 
qves, A. Dufonrt & P. Moxmicr-Kuhn, Rev. dc 
la Inhere., 1946, 10: 17S. — ( T^. Lciics) 

Epituberculosis. — Epituberculosis is defined 
as a benign form of childhood tuberculosis, 


rliararle.rirf'd by a homogcnmu.s X-ray 
density and the absence of rlinical rj-mptoms. 
A fjHTial form of thi.; rnndition, dcdgn.ntcd 
as "raseou'-' -inflammatory'” epituberculo-ix i^ 
de-cribefl, in which there is e.wty formation 
within the conj-oliiiatet! area. Conromitnnt 
clinical .•symptom.': appear and the sjmtum 
becomes po-itive. This development is ad- 
mittedly very rare, only .5 c.v-r-s were found 
among 2,000 rirofv of difTerent form? of child- 
hood tuberrnlfv'l?, — A propox drs {-pilnhcr- 
etdo'-'j car(o-inf.aratr,a!oircs de la dnin'erae 
cn/ancr, M. Delord, Lc Ponrwn, Jannan/- 
Fehmnrii, 19//!, 2: 2/,. — { I*. Ldkx) 

Perforation of Tension Cavity. — Ca.'o report 
of a patient with bilateral c.avitaty di’^c.asc 
treated with bilateral pneumothorax. After 
induction of the second (left) pneumothorax 
and consecutive pneumonolysis there w.ns 
progres.^ivc ballooning of the cavity in the 
left upper lolre with eventual perforation 
.and death. Autopsy .'bowed a thin walled 
c.avity, 4 cm. in di.ametcr, with a round 
perforation on it.s anterior wall, mr.a.?uring 
1 mm. in diameter. The site of the perfora- 
tion wn.s remote from the insertion of the 
severed adhesions. The opening could be 
demonstrated by irrigating the loft main 
bronchus, which also proved the patency of 
the draining bronchus in the direction towards 
the cavity. Its patency in the opposite 
direction could also bo demonstrated by 
injection of methylene blue into the c.arity 
through the perforation. The draining 
bronchus had a diameter of 3 mm.; it con- 
tained no mucous plugs and no valves. The 
wall revealed a few tuberculous granulations. 
Thus, no chcck-valve mccluanism could 
apparently be invoked in this case.— £(udc 
anatomique d’xmc caverne balonnie perfork, 
M. Dariiti/ & J. Paillas, Rev. dc la Inhere., 
1944-45, 9: 299. I'. Leites) 

Round Foci. — Fifty patients 'with isolated 
pulmonar>' round foci were studied. The 
period of observation rimgcd from one to ten 
years. In 44 cases a single round focus was 
present, G cases showed multiple foci. Their 
size varied from 1 to 4 cm. in diameter. 
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Seventy per cent were situated in the infra- 
clavicular area. It is believed that the round 
focus is usually not an early manifestation. 
It arises either as a perifocal pneumonic reac- 
tion at the site of an old tuberculous lesion or 
from a tuberculous cavity after closure of its 
draining bronchus. The anatomical sub- 
stratum is considered to be most often a 
sharply circumscribed area of caseation with 
remnants of elastic tissue, surrounded by a 
thin fibrous capsule. Depending on the stage 
of development the lesion consists of a cheesy 
mass with partial softening, large accumula- 
tions of leucocjdes and specific elements in the 
more acute cases — or in a dry brittle mass 
containing calcium salts, vdthout leucocytes 
and specific elements in the more chronic cases. 
Prolonged clinical observation showed that 
56 per cent of the patients had intermittently 
or persistently positive sputum. The course 
was varied. Extensive spreads and ca^dty 
formation within the round focus were ob- 
served in a considerable number of cases. 
Resolution of the round focus was seen verj' 
infrequently and only in fresh cases. Con- 
tractiomof the foci occurred due to encapsula- 
tion and induration. It is emphasized that 
even in these stages reactivation and subse- 
quent spreads are liable to occur. The prog- 
nosis of round foci is considered rather serious. 
Under pneumothorax treatment no resolution 
was observed. The favorable effect consisted 
in' an increased induration . — The Round Tu- 
berculous Foms, T. N. Oleneva, Probl. tu- 
bcrk., 1946, No. 1, 10. — ( F. Leites) 

Pulmonary and Endobronchial Tuberculo- 
sis. — ^The treatment of pulmonary tuberculo- 
sis in the presence of endobronchial lesions is 
discussed. The authors are not in favor of 
primary thoracoplasty. In most cases pneu- 
mothorax is not considered contraindicated a 
priori, although it is recognized that endo- 
bronchial tuberculosis decreases considerably 
the chances of success. The main difficulties 
of pneumothorax treatment in the presence of 
bronchial involvement are: failure of cardties 
to close, ballooning of cavities, perforation of 
ballooned cardties, development of atelectasis. 
It is believed, however, that pneumothorax 


can be rendered more effective if combined 
with auxiliary measures. Good results are 
said to have been obtained with the puncture of 
ballooned ca'vdties. Phrenic nerve paralysis in 
addition to pneumothorax was effective in a 
number of cases with endobronchial disease, 
where pneumothorax alone had failed. Bron- 
choscopic procedures are considered of the 
greatest importance in impro-ving the effect of 
pneumothorax, especially if they precede the 
institution of collapse (silver nitrate applica- 
tions, ultra-violet rays, bronchoscopic aspira- 
tion). Only if all these measures fail, should 
reexpansion be attempted and thoracoplasty 
considered . The generally observed favorable 
effect of the latter on endobronchial tubercu- 
losis is confirmed . — Le traiiement de la iuber- 
culose pulmonaire associie a la tuberculose 
bronchique, A. Dufourt, P. Mounier-Kuhn & 
J. Baron, Le Poumon, Sepiember-October, 
194-5, 1: 2So.—{ V. Leites) 

Premenstrual Fever In Tuberculosis. — The 
study was undertaken in an attempt to eluci- 
date the significance of premenstrual tempera- 
ture in women having pulmonary tuberculosis. 
Fifteen normal healthy young w'omen were 
used as controls. Their temperature was 
taken both morning and evening, for ten min- 
utes in the mouth. This was done for at least 
one whole mensti-ual cycle. Previous' studies 
had revealed that in the normal woman the 
body temperature is relatively low during the 
first and relatively high during the second half 
of the cycle. Further studies had revealed a 
relatively high temperature to be characteris- 
tic of the premenstrual phase and that it per- 
sisted after conception. Such a diphasic 
change was found in 13 of the 15 normal 
women studied, the temperature reached a 
steady maximum be^nning a few days before 
menstruation was due. The average duration 
of this change was five days. The highest 
temperature reached was in no case above 
99.0°F . ; and this occurred in only one instance. 
In 75 per cent of cases the premenstrual tem- 
perature showed no readings above 98.4°P. 
Of 50 women of child-bearing age with pul- 
monary tuberculosis premenstrual changes 
occurred in 43. The reactions were of the 



138 


ABSTBACTS 


same types occurring in the controls. The 
average duration of these changes, however, 
was nine days instead of five, and in 53 per cent 
the temperature reached was 99.0°F. or over. 
As soon as the menstrual flow started the tem- 
perature reverted to its pre\dous character. 
In 6 of these patients the characteristic 
changes were absent when a temporary in- 
crease of tuberculous activity occurred . Dur- 
ing this exacerbation, shown either by a higher 
temperature recording or by a bigger variation 
in the morning and evening temperatures, the 
premenstrual phase invariably disappeared. 
One of the 43 patients possessed charts, ex- 
tending over a period of five years, showing an 
original premenstrual rise in temperature last- 
ing for fourteen days; now, when the degree of 
actmty of the disease is much less, the rise 
lasts only for five days. In 4 patients the day 
preceding menstruation was marked by a sud- 
den extreme rise in temperature. Tliis reac- 
tion bears a strong resemblance to a tuberculin 
reaction. Since the sjTnptoms complained of 
during the few daj’s preceding menstruation 
arc very similar to those of over-acthity of the 
thyroid gland — irritability, sweating, tremor 
and nausea — 6 patients were given tliiouracil 
0.6 g. daily starting two dai^s before the ex- 
pected premenstrual rise in temperature. The 
temperature change was eliminated and the 
usual concomitant sjauptoms were also absent. 
The author concludes tlmt the normal pre- 
menstrual temperature variations are also 
present in patients with pulmonarj^ tuberculo- 
sis in early, as well as advanced cases, but it 
tends to be more pronounced and of longer 
duration. — Significance of (he Premenstrual 
Fa-er in Pulmonary Tuberculosis, R. Grcn- 
villc-Malhers, Bril. M. J., April G, 19/, G, 1: 
5S3. — (D. H. Cohen) 

Symptoms in Pulmonary Tuberculosis. — 
Since the introduction of mass miniature radi- 
ography there has been a body of medical 
opinion, maint.aining that it would be more 
productive of results and more economical of 
personnel to concentrate the use of mass radi- 
ography machines on the c.x.amination of those 
scctioa= of the population presentingsymptoms 


suggestive of chest disease. It is generall 3 ’ ac- 
cepted that the number of pereons found bj' 
orthodox mass radiography’- to have sigm'ficant 
lesions is in the region of 1.3 per cent. This 
figure can be subdmded into observation 
cases, 1.0 per cent, and treatment cases, 0.3 per 
cent, and it has been found that approximately 
two-thirds of the first group and one-half of 
the second group are symptom free. In order 
to arrive at a figure for the number of the gen- 
eral population ha'%'ing such symptoms as 
might be indicative of disease of the chest, a 
questionaiy was presented to 5,30S persons 
passing tluough a mass X-ray unit for one 
month. There were nine questions: (Jf) have 
you a cough of one or more montlis’ duration; 
(5) any' pheigm; (S) have j*ou coughed up any 
blood recently^; (4) have you any pain in your 
chest; (d) are you more short of bre.ath than 
you were six montlis ago; (<?) are you losing 
weight; (7) are y’ou feeling off color or tired; 
(S) have you had “flu” or frequent colds re- 
cently; and (9) h.ave you seen a doctor for any' 
of the above complaints. It was found that 
the predominant symptom in men was cough 
(16.1 per cent) and in women lassitude (12.1 
per cent), and that 36 per cent of all those in- 
terAoewed presented one or more of the symp- 
toms listed. This figure approximates veiy 
closely that for the proportion of persons found 
by' mass radiography' to have significant lesions 
with sy'mptoms — thus indicating that symp- 
toms in themselves are not likely to be of great 
assistance in the discovery' of pre\'iously' un- 
diagnosed pulmonary tuberculosis. It should 
be further noted that only one-sixth of those 
complaining of symptoms consulted their doc- 
tor. The author concludes that it would ap- 
pear that the most practical w.ay to employ' the 
limited number of mass miniature radiography 
macliines at present available is on routine 
mass radiography' during the greater part of 
the week, while arranging for them to be n.'^ed 
to X-ray’ such groups as “symptom c.ascs” 
referred to the clinic and contacts of positive 
cases on one afternoon a week. — Significance 
of Symptoms in the Diagnosis of Pulmonary 
Tuberculosis, IT. P. Did:, Brit. M. J., April 
13,1940,1:571.— {D. H. Cohen) 
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Bronchoscoplc Treatment. — The v.arious 
bronclioscopic procedures in the treatment of 
tuberculosis are re-vdewed. No major effects 
are attributed to simple bronchoscopic aspira- 
tions. Other manipulations, aiming at the 
restoration of bronchial patency, are more im- 
portant and consist in removal of viscous and 
stagnant secretions and crusts and abrasions 
of endobroncliial granulations and vegetations. 
Catheterization of the bronchi of second and 
tlrird degree, in Anew of their dilatation, is con- 
sidered v-ith scepticism, especiallj' in cases 
with organic stensosis. The possibility of re- 
leasing a viscero-motor reflex by introducing a 
bronchial catheter is not excluded; the occas- 
ional closure of ballooned cavities after bron- 
choscopy is taken as a proof for such mech- 
anism. The value of bronchoscopic treatment 
of endobronchial infiltrations, ulcerations and 
edema is questionable. Excessive repetition 
and too close intervals should be avoided. 
The traumatization inherent in many pro- 
cedures may have the opposite from the de- 
sired effect, increasing the degree of obstruc- 
tion by inflammation and provoking spread of 
infection. — Bronchoscopo4h6rapie et tuhercu- 
lose pulmonaire, A. Soulas, Le Poumon, May- 
June, 1946, 2: 173— { V. Leites) 

Cardiospasm In Tuberculosis. — In the 
tuberculous patient, cardiospasm is usually the 
result of a derangement of the vegetative ner- 
vous system; it responds well to atropine. 
Occasionally it has been reported that abnor- 
mal conditions of the diaphragm have given 
rise to cardiospasm. One patient was cured 
by phrenicectomy. The case reported had, in 
addition to cardiospasm, a fibroid tuberculous 
process of the upper lobe on the right, with 
marked shrinkage of that lobe, and displace- 
ment of the heart and upper mediastinum to 
the right. The combination of increased in- 
tra-esophageal pressure due to cardiospasm, 
and the negative pressure on the outside of the 
esophagus due to the fibrotic pulmonary pro- 
cess led to a large diverticulum whichappeared 
on planograms as a peculiar air-containing 
paratracheal structure. Administration of 
contrast material confirmed the diagnosis. — 


Kasuislischer Beitrag zum Cardiospasmm, M. 
Chauvcl, Schweiz, med. Wchnschr., November 
SO, 1946, 76: 12S7.—(H. Marcus) 

Pernicious Anemia and Tuberculosis. — The 
concurrence of pernicious anemia and pul- 
monarj' tuberculosis is rare. Miliary tuber- 
culosis is a somewhat more common complica- 
tion. At the Miimeapolis General Hospital a 
recent survey revealed only one case of tuber- 
culosis among 235 patients afflicted with per- 
nicious anemia. This patient, a female, aged 
60, had miliary tuberculosis of the bone mar- 
row. Examination of the bone moarrow had 
been done for confirmation of the diagnosis of 
pernicious anemia because of the refractory 
behavior of the anemic state to adequate dos- 
age of parenteral liver extract. Pernicious 
anemia was confirmed, the finding of tuber- 
culosis being incidental. Histological exam- 
ination of up to 100 marrow units showed a few 
tubercles mostly of the hard type. Acid-fast 
bacilli were found in one large necrotic tu- 
bercle. On admission to th e hospital the chest 
X-ray film showed a “pneumonic” process in 
the lower lobe of the left lung. The Mantoux 
test was strongly positive. A later X-ray film 
of the chest now showed an “apparently healed 
Ghon tubercle but no evidence of an active 
tuberculous process.” Repeated examination 
of small amounts of sputum showed no tuber- 
cle bacilli, but several gastric wasliings jdelded 
large numbers of acid-fast bacilli . Chest films 
taken three months after discharge from the 
medical service were reported as negative for 
tuberculosis. — Pernicious Anemia and Miliary 
Tuberculosis of the Bone Marrow Organ, E. M. 
Schleicher, Am. J. Clin. Path., September, 1945, 
IS: 403.— {J. S. Woolley) 

Chemistry of Chronic Lesions. — Three con- 
stituents of the tubercle bacilli were studied in 
an attempt to determine the agent responsible 
for the characteristic mononuclear cell reac- 
tion. Polysaccharides were found to produce 
only a transient polynuclear reaction. Ex- 
tracts of the total fats in the bacilli injected 
subcutaneously in guinea pigs produced first a 
poly- then a prolonged mononuclear response. 
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in no way differing from the response to in* 
jection of killed whole bacilli. In comparable 
concentration each of the various fatty acids 
engendered a similar pathological reaction, 
suggesting a nonspecific character of the reac- 
tion. Soluble proteins, like the polysacchar- 
ides, produce a transitory polynuclear re- 
sponse, whereas insoluble proteins prepared by 
the hydrochloric acid method of Laporte, in- 
cite a mononuclear reaction indistinguishable 
from that produced by injection of whole 
bacilli. Of further significance is the demon- 
stration that, in equivalent doses, the in- 
soluble proteins of Koch’s bacilli produce 
mononuclear reactions much more rapidly 
than simple insoluble proteins, for example, 
horse serum proteins coagulated by heat. 
Conclusions seem justified that chronic tuber- 
culous lesions are caused by at least two fac- 
tors: the lipoid constituents and the insoluble 
proteins of the tubercle bacillus. — Les fac- 
icurs chimiques dans la gen^e des lesions hiber~ 
cuhuses chroniques, A. Delaunay, R. Ven~ 
drely & J. Pages, Ann. Inst. Pasteur, July- 
" August, 1946, 72; 607.— {P. Q. Edwards) 

Tubercle Bacilli in Tuberculous Lesions. — 
The problem of the quantitative distribution 
between living and dead bacilli in tuberculous 
lesions is investigated. Method; two small 
equal fragments of a tuberculous lesion are 
■ removed; one of them is in its entirety used for 
inoculation on Lowenstein’s medium. The 
number of colonies obtained is taken as an in- 
dication of the number of living bacilli at the 
moment of inoculation. The other fragment 
is divided up into slides (400 to 700), of which 
every twenty-fifth is stained. The number of 
microscopically visible bacilli in the slide is 
determined, which permits an estimate of the 
total number of bacilli in the whole fragment. 
Comparison is made between the number of 
colonies and the number of microscopically 
visible bacilli. Thirty-three fragments of 
tuberculous lesions were examined, originating 
from 19 cases of chronic pulmonary tuberculo- 
sis in adults and 3 cases of miliary tuberculosis 
in children. The possible causes of error of 
this method are discussed. The results are 


evaluated as follows: the examination of 19 
specimens did not permit to draw any defim’te 
conclusion. In 11 cases the bacillary content 
of the lesions was extremely low (old lesions, 
perifocal type of inflammation) and the least 
cause of error would have changed the results 
fundamentally. In 9 other cases the cultm-e 
medium was entirely covered by colonies 
which did not permit the estimate of the actual 
number of living bacilli. In the remaining 14 
cases, where a definite proportion could be es- 
tablished, it appeared that the number of 
microscopically counted bacilli was consider- 
ably higher than the number of colonies. In 
one case it was double in another quadruple, 
which is still considered within the limits of 
possible error. In all remaining cases, how- 
ever, the proportion was 6 : 1 , 10 : 1, 30 : 1 , 50 .T , 
100:1, 2000:1, 3000:1, 5000:1, 10,000:1, 60,- 
000:1. In 2 cases not one single colony was 
present, whereas the number of visible bacilli 
was 960 and 250,000 respectively. It is con- 
cluded tlmt in many tuberculous lesions the 
number of dead tubercle bacilli is markedly 
higher than that of living bacilli. It may even 
happen that all visible bacillary bodies are 
dead. The observation is made that tuber- 
culous lesions of a more nonspecific inflamma- 
tory character are much richer in tubercle 
bacilli than typically tuberculous tissue (epi- 
thelioid and giant cells). The opinion is ad- 
vanced that the death of tubercle bacilli, the 
disintegration of their capsule with liberation 
of the pathogemc constituents is the origin of 
those processes which are considered specific- 
ally tuberculous. — Les bacilles dc Koch cxis- 
(ants dans les lisions des phtisiqucs soni-ils viv- 
ants ou mortsf, G. Canctli, Rev. de la iuherc., 
1946, 10: 98.— { V. Leites) 

Indications for Collapse Therapy.— Selec- 
tion of the proper surgical procedure in a given 
case in which collapse therapy is indicated is o 
the utmost importance for good end results. 
While it is admitted that certain patients 
represent problems which do not readily fall 
into the main classification, most surgical cases 
can be classified under two main headings. (1) 
Thoracoplasty is advised in cases winch are 
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relatively inactive. The process is mainly 
fibrotic and one or more small cavities may be 
present. If a large cavity is present under the 
same circumstances, preliminary Monaldi 
drainage, followed by thoracoplasty, is the 
treatment of choice. (2) If the process is ac- 
tive and progressive, with cavity formation 
under observation, extrapleural pneumothorax 
is ad^dsed. No routine procedure is per- 
formed in any given case. Thoracoplasty 
may be performed as a six to eight-rib upper- 
stage operation, or Maurer’s four or five-rib 
operation with transposition of the scapula 
may be used. If prelimiaiy Monaldi drainage 
is done, it is always wise to resect the anterior 
ribs first and institute drainage after the cos- 
tectomy scar is well healed . — Beilrag eur 
Kollapstherapie der Lungentuberkulose, M. 
Arnold, Schweiz, med. Wchnschr., -November 
30, 1946, 76: 1221. — (H. Marcus) 

Ballooned, Inert and Residual Cavities. — 
Ballooned cavities were mostly observed after 
collapse therapy, especially pneumothorax and 
pneumonolysis. The spontaneous develop- 
ment was either healing or perforation. Clo- 
sure of the cavity is not considered infrequent 
and a waiting period of two months is advised 
before discontinuing pneumothorax. It is be- 
lieved that check valve mechanism is not al- 
ways sufficient to explain the ballooning proc- 
ess. In certain cases the intracavitary 
pressure is found to be atmospheric and not 
influenced by intracavitary insufflation and 
deflation. The pathogenesis is seen in a spasm 
of the bronchioles due to a reflex mechanism 
elicited from the tuberculous lesion itself or 
from the pleura (refill, pneumonolj’sis). If 
the diagnosis of ballooned cavity is made be- 
fore institution of active therapy, an attempt 
at pneumothorax should be the first step, fol- 
lowed by pneumonolysis if necessary. Fav- 
orable results nith disappearance of the bal- 
looning mechanism were observed in one-third 
of such cases. Inert cavities are cavities not 
influenced bj"- a good pneumothorax of several 
months duration. Three causes are dis- 
tinguished: (1) The lack of retractability of 
the pe^ica^^tary lung. tissue, (caseous pneu- 


monia or tuberculous bronchopneumonia). 
(2) The cavity is situated in an area of old in- 
durated tuberculous tissue, preventing an ade- 
quate collapse. (S) Inert cavities due to 
check-valve mechanism as described above. 
In a centrally located cavity pleural irritation 
with injection of gold salts is advised. Resid- 
ual cavities are seen mostly after thoracoplasty 
and are frequently slit-like in appearance. 
Differential diagnosis has to be made between 
residual cavity and bronchiectasis or emphy- 
sematous bleb. It is believed that the inci- 
dence of residual cavitation can be reduced by 
using more frequently thoracoplasty with api- 
colysis. Additional procedures such as re- 
vision, Monaldi drainage, cavemostomy and 
resection should be considered . — Les cavemes 
balonnies, inertes et residuelles, R. Even & J. 
Lecoeur, Rev. de la iuberc., 1946, 10: 109 . — ( V. 
Leiles) 

Phrenic Paralysis. — This is a review of 186 
cases of phrenico-exeresis performed at the 
Sanatorium of Huipulco from 1936 to 1944; 89 
patients were males and 87 were females. The 
operation was performed 98 times on the right 
side and 88 times on the left side. One hun- 
dred and fifty-three cases presented fibro- 
caseous lesions, 72 of which were predom- 
inantly in the apex, 41 at the base and 40 
showed extensive bilateral lesions. Thirty- 
four cases with exudative tuberculosis were 
operated on, in 17 of which the lesions were 
limited to the apex, in 12 to the base, and 5 
patients had extensive lesions. In 87 cases 
phrenico-exeresis was the only surgical pro- 
cedure; in 24 of these cases a pneumoperi- 
toneum was done to complement the phrenic 
paralysis. In 6 cases phrenico-exeresis pre- 
ceded thoracoplasty, while in 35 cases it aided 
the effect of pneumothorax; in 30 cases the 
phrenic nerve was paralyzed in addition to 
thoracoplasty; in 7 cases phrenico-exeresis was 
associated with extrapleural pneumothorax 
and, finally, in 14 cases it followed plombage. 
Roentgenological evidence of good results was 
obtained in 49 cases, most of them with basal 
lesions of a predominantly exudative charac- 
ter. Sputum conversion occurred in 58 cases. 
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minimutn of clinical symptoms in cases with 
initially clear serous effusion; (b) tuberculous 
empyema with sudden onset, accompanied by 
high fever and marked constitutional symp- 
toms; (c) tuberculous empyema complicated 
by mixed infection. An outline of the treat- 
ment of these various forms is given, illus- 
trated by case histories. — A propos de SO cas de 
pleurisies pundentes du pneumothorax, valour 
du drainage avec aspiration continue, M. Her- 
thcau, Le Poumon, Marck-April, 1946, 2: 101. 
— ( V. Leilcs) 

Complications of Pneumothorax. — ^The au- 
thors do not believe that the complications 
usuaUy ascribed to prolonged pneumothorax 
treatment, such as thickening of the pleura,, 
hemorrhagic pleurisy and empyema, are ac- 
tually due to the pneumothorax itself, that is, 
to the presence of air in the pleural cavity and 
the prolonged traumatization of the pleura by 
refills. The incidence of pleural complications 
is not considered liigher in old pneumothoraces 
than in cases of recent pneumothorax or after 
re§xpansion. A series of other conditions is 
described, which are considered real complica- 
tions of prolonged pneumothorax treatment. 
One of them is ano.xeraia, occurring as a late 
complication of pneumothorax and manifest- 
ing itself by anorexia, progressive weight loss 
without apparent cause, and sometimes as- 
thenia and fever. This condition is apt to 
develop in cases with excessive collapse or ex- 
tensive lesions. Improvement can be 
achieved by partial reexpansion. These pa- 
tients should not be treated at high altitudes. 
Another disadvantage of pneumothorax is seen 
in its unfavorable effect on endobroncliial 
lesions. In tuberculosis associated with bron- 
chiectasis, pneumothorax may impair drain- 
age and increase the degree of bronchial 
dilatation and retention. Bronchoscopic as- 
piration may give good results in these cases. 
If this is ineffectual the degree of collapse 
should be reduced or ree.xpansion considered. 
Subsequent resection may be necessary. 
Another complication is observed in cases with 
narrowing of the large bronchi in which pneu- 
mothorax will increase the degree of stensosis. 


To those who are apprehensive of the risks of 
prolonged pneumothorax treatment the au- 
thors retort that although continuation of 
pneumothorax is associated with certain dan- 
gers, the interruption of pneumothorax does 
not necessarily eliminate them. These dan- 
gers are: (I) Postpneumothorax empyema 
due to active pulmonary lesions. The lesions 
may never have been completely controlled by 
pneumothorax and reactivation sets in after 
reexpansion or there may be formation of new 
lesions in the reexpanded lung. If the dis- 
eased area is peripherally located there is great 
danger of perforation with formation of a par- 
tial pneumothorax and subsequent pyogenic 
infection. {S) Postpneumothorax empyema 
of pleural origin; in cases of so-called fibro- 
thorax latent residual fluid collections are often 
present, recognized or unrecognized. Inter- 
current diseases or break-down of the general 
resistance may lead to the development of 
mixed infection in these fluid pockets. If 
early treatment is not instituted the break- 
through of the septic fluid into the bronchial 
tree has been observed repeatedly by the au- 
thors as late as ten to twenty years after re- 
expansion. — La pathologie tardive du pneumo- 
thorax arlificiel, F. Dumarest & H. Mallard, Le 
Poumon, May-June, 1946, 2: 129. — { F. 
Leites) 

Open Pneumonolysis. — ^In 1925 Alexander, 
reviewing all reported cases, reported “that 
thoracoplasty is preferable to pneumothorax 
which must be preceded by so risky an opera- 
tion as open intrapleural pneumonolysis.” 
But he wrote again in 1937, “developments in 
the technic of open intrapleural pneumonolysis 
have made the operation a valuable one for a 
small group of patients.” The author reports 
15 cases of open pneumonolysis without con- 
tralateral spread or activation of disease, and 
success in every case. There was no mor- 
bidity, no wound infection, and no empyema. 
Brief transcripts of these cases are given. All 
adhesions are released in the endothoracic 
fascial plane. This prevents injury to the 
lung. All bleeding points are sutured with 
silk. The ribs are approximated with one 
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brnidcd pilk suture passed throupli llio ribs nnd 
not nround them. Xo ntfempt is ninde to 
dose tbo plcum or intercostal space. Chest 
wall is dosed with interrupted silk sutures 
throughout. The pncumothonix spare is ad- 
justcKl by air introduced by syringe and npc<lle. 
On return to tlic ward paficnt.s are given 
30,000 units of penicillin everj- three hours. 
Carbon dioxide inhalations are given cverj’ 
three hours and patient is turned frequently. 
O.xj-gen tent is usc<l for first twenty-four hours. 
Broncbiolar spasm i.s relieved by adrenalin in 
oil. Air refills are given as necessary under 
fluoroscopic or radiographic control. Aspira- 
tion of intrapleural fluid is done when needed. 
Patients arc usually discharged in ten to four- 
teen days. It is important that open pneu- 
monolysis be avoided in that group of patients 
where complications arc frequent. It is com- 
monlj' agreed that pneumothorax should not 
be done at all in those with a large tension 
cavity; when either fibrotic or tuberculous 
stenosis C-xists; or when atclcchnsis occurs. 
Rigid indications for open pneumonolysis arc 
used. Those adhesions not severed by closed 
method were studied with open pneumonolysis 
in mind. Adhesions may not be too extensive 
or numerous; area of adherence to chest wall 
or mediastinum should not exceed an area 
equal to operator’s palm; and there must be 
no evidence of pleural exudate, tubercles or 
pleuritis. True pleural effusions contraindi- 
cate open opemtion but small transient effu- 
sions will not. — Open Pneumonolysis, 0. C. 
Branligan, J. Thoracic Surg., October, 191,6, 
IS: 341. — (IF. M. G. Jones) 

Extrapleural Pneumothorax. — ^Extrapleural 
pneumothorax is not new in the treatment of 
pulmonary tuberculosis, but the method of 
management has been developed during the 
past five or six years and, folloaong the work 
of Graf and Schmidt, it has come into wide- 
spread use. Indications for it have not been 
definitely set forth and vary noth the men us- 
ing it, but it has been offered to a group of pa- 
tients not suitable for other procedures with 
the hope that it would either arrest their dis- 
ease or improve their condition so that thora- 


coplacfy co\ild be employed. It i.s believed 
that cxtraplcur.al pneumothorax is indicated 
where coilnp.=^o ther.apy is desirable but F.atL'- 
factor.v intrapleural pneumothorax i.s unattain- 
able and thoracoplasty is contraindicated. 
Mo.=t arc r.accs hamng bilateral dbc.asc or tox- 
emia due to e.xudntive destructive dbc.a'c con- 
traindicating thoracopln.sly. Extrapleural 
pneumothorax con lie ma<lc the most selective 
of all type? of collapse. The patient should be 
fluoro'jcopcd cvety five hours for thirty-six 
houns following the operation and refills given 
n.s often n.s neccs.'.arj' to m.aint.ain the space. 
For the remainder of the week dailj’ fluoros- 
copj' nnd refill.s suflice. The pressure i-s 
gradually increased to produce more collapse. 
The scro-hcmorrhagic exudate which forms, 
partially filling the space, i.s aspirated on the 
fifth or sixth day. If the space is not drj* at 
the end of three or four weeks a tuberculous or 
pyogenic infection should be suspected. Tlic 
immediate complications include rupture into 
cavities or pulmonary ti.'sucs, necessitating 
immediate abandonment of tlic operation, 
hemorrhage, shock, subcutaneous cmphj'scmn, 
rupture of c.avitics near the pcriphciy, wound 
infection, contr.alatcr.al spro.ad, loss of the 
space and atelectasis of the lower lobe. 
I^orty-cight patients arc reported in whom 51 
lungs were collapsed. The operation was suc- 
cessful in SS.4 per cent ; there were no complica- 
tions in G4.4 per cent and there was conversion 
of sputum in 75 per cent. There were no 
deaths from the opcration;tho late fatalitj’was 
8.3 per cent . — Extraplairal Pncwnolhorax tn 
the Trcalmait of Pulmonary Tiihcrctdosis, F. 
H. Alley, Radiology, May, 1946, *6: 470. 
{G.F. Mitchell) 

Extrapleural Pneumothorax. — Extrapleural 
pneumothorax was performed in 54 cases dur- 
ing a period of six years. Intrapleural pneu- 
mothorax had been attempted prenously in 
all but one case, and 12 had had phrenic nerve 
operations. Every patient had a c.a\dty on 
the operated side and changes of varjdng ex- 
tent on the other. In some, thoracoplasty was 
considered but not done because of the in- 
stability of the contralateral lesions. In the 
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others, there was absolute indication for extra- 
pleural pneumothorax. The operation is less 
formidable than thoracoplasty. Cases are 
preferred in which the lesions do not extend be- 
low the fifth rib posteriorly. Otherwise, the 
size, character and position of the lesions 
is immaterial. If conditions change, a thora- 
coplasty can be done later. The following are 
special indications for extrapleural pneumo- 
mothorax: (f) severe toxemia; (S) relatively 
recent infiltrative disease; (S) age of patient — 
ages below 14 (because of spinal deformitj') 
and over 50 are contraindications for thora- 
coplasty; (4) for control of hemorrhage; (5) 
- large cavities situated in centre of apex of lung 
wliich tend to flatten out against mediastinum 
in thoracoplasty; (6) active disease of opposite 
lung; and (7) low vital capacity. In two- 
thirds of the cases, the spaces became ob- 
literated after four years. Many of these pa- 
tients remained well. In the cases where the 
space persisted, all but one did well. In 11 
cases there was tuberculous infection of the 
extrapleural space and in 4cases there was non- 
tuberculous infection. There were 8 deaths 
(14.8 per cent) ; one was due directly to the 
operation, 4 to spread soon afterwards and 3 to 
spread at least four years afterwards. — Exira- 
plettral Pneumothorax in the Treatment of Pul- 
monary Tuberculosis, H. Reid, Thorax, De- 
cember, 1946, 1: 211. — (A. G. Cohen) 

Extrapleural Pneumothorax. — follow-up 
is given of the 13 survivors of 17 cases'of extra- 
pleural pneumothorax which were started be- 
tween 1939 and 1941. Some had been treated 
bj' extrapleural pneumothorax alone, some by 
extrapleural pneumonolysis according to 
Sebestyen and some by both methods com- 
bined. Of the 13 survivors, 2 died of pul- 
monary or gastro-intestinal complications 
eighteen and twenty-six months after opera- 
tion. Eight had a positive sputum, 3 had a 
negative sputum and in 2 no sputum could be 
obtained. In 6 cases the treatment had to be 
abandoned because of complete symphysis or 
other complications. In 5 cases the treatment 
was discontinued as the lesion for which it had 
been started was apparently cured. One is 


still maintained and one other case died while 
under treatment. Contralateral lesions were 
observed in 4 cases. A phreniceotomy and 
pneumoperitoneum were done in one case and 
a plu-enicectomy alone in another case. 
Despite apparent closure of the cavity and dis- 
appearance of expectoration, gastric contents 
contained acid-fast bacilli in many cases. The 
authors come to the conclusion that extra- 
pleural pneumothorax has to be maintained for 
at least two years. If the cavity is not closed 
within six months this treatment, even if main- 
tained for a long time, will not result in final 
closure and should be abandoned. In cases in 
which the extrapleural pneumothorax was dis- 
continued because of apparent healing of the 
lesion, healing has persisted after a period of 
observation which varies from one and one- 
half to four years . — Pneumothorax extra- 
pleural, Evolucion de los cosos comunicados en 
1941, R. F. Vaccarezza, 0. A. Vaccarezza & 
J. Rey, An. Cdted. de pat. y clin. tuberc., June, 
1945, 7: 125. — (TF. Swienty) 

Extrapleural Pneumothorax and Penicillin. 
— ^Two case reports of extrapleural pneumo- 
thorax complicated by staphylococcus, infec- 
tion. In' the first case penicillin was admin- 
istered locally through a tube (total amount 
170,000 units), and intramuscularly in the 
second case (total amount 920,000 units). In 
both cases the treatment was considered as life 
saving. The infection was brought under con- 
trol, and the extrapleural space could be main- 
tained . — Traitement de deux complications de 
pneumothorax extraplcuraux et leur sauvetage 
par la pSnicilline, M. Averous, Rev. de la tu- 
berc., 1944-45, 9: 308.— { V. Leites) 

Extrapleural Pneumonolysis . — K case of 
pulmonary tuberculosis is reported with a large 
cavity in the right upper lobe which failed to 
close after induction of pneumothorax and a 
two-stage intrapleural pneumonolysis. The 
lung was entirely adherent to the media- 
stinum. A two-stage extrapleural mediastinal 
pneumonolysis was performed liberating the 
ung from the apex to the diaphragm. During 
the second stage it became necessary to sever 
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the phrenic nerve. Six weeks later the ca\nty 
was not demonstrable on X-ray films and 
there was conversion of the sputum. The 
authors have performed 95 extrapleural pneu- 
monolyses, 26 of these along the mcdiiistinal 
surface. No serious complications were en- 
countered . — Disinscriion cxtrapJcuralc du me- 
diaslin cn devx temps avee phrdniccclomic dc 
ti6cc3stl6, J. Braillon, Rev. dc la tubcrc., 1946, 
10: SB . — ( T’. Leiks) 

Instrument Tray for Chest Snrgery. — 
simple instrument tray is illustrated which fits 
the contour of the Hp or the thigh of any pa- 
tient in the latericumbent position which is in 
common use for many types of operations. 
The legs of the tray are pliable and adjust to 
any hip. It may be used under the sterile 
drape or on top of it. Illustrations are self- 
explanatory. — jin Accessory Instrument Tray, 
Beatrice H. Aujses, J. Thoracic Surg., Avgust, 
1946, IS: S9S.~(W. M. G. Jones) 

Support for Patients during Chest Opera- 
tions. — ^The author gives detailed description 
with diagrams of a simple adjustable wooden 
support or trough in which the patient lies dur- 
ing thoracoplasty or similar operation. It can 
be made by anj’- carpenter and should be wel- 
comed by the thoracic surgeon who has ex- 
perienced difficulty in keeping the patient’s 
position firm on the operating table . — A 
Thoracic Support, IF. Spickers, J. Thoracic 
Surg., April, 1946, IS: 145.— (T7. ilf . G. Jones) 

Primary Thoracoplasty. — Thoracoplasty 
without previous attempt at artificial pneumo- 
thorax is advocated in cases with unilateral 
apical cavitation on the ground that it is more 
certain, complete and permanent, less pro- 
longed and expensive, and less risk of prema- 
ture discontinuance or mismanagement. The 
surgical procedure is simpler and safer if under- 
taken without preliminary pneumothorax, 
which, if not associated with pleural infection 
or contralateral spread may still involve 
dangerous delay while the air is being ab- 
sorbed, and consequent extension of the lesion 
requiring more extensive collapse . — A Plea 


for Preferential Thoracoplasty in Early Apical 
Cavitation in Pulmonary Tuberculosis, P. L. 
Deshmukh, (Bombay), Antiseptic (Madras), 
March, 1946. — (E. Bogen) 

Results of Thoracoplasty. — statistical re- 
xnew of 210 thoracoplasties is given, performed 
in Tassy, France, between 1943 and 1945. 
The results were evaluated after a time inter- 
val of six months to three years, and were clas- 
sified as complete, favorable, insufficient and 
poor. Complete results (60 per cent of cases) 
are defined as ha^^ng no evidence of cavitation 
on X-ray films (including tomography), and a 
repeatedly negative sputum. Favorable re- 
sults (16.2 per cent of cases) had X-ray find- 
ings as above, but the sputum was not nega- 
tive, possibly due to contral.ater.al lesions. As 
favorable results were also classified cases 
ha\'ingpresented very' extensive ca\'itationpre- 
operatively, which had been reduced by thora- 
coplasty to a residual slit. Insufficient re- 
sults were obtained in 11.4 per cent of cases, 
the cji\’ity having failed to close. In 5 of these 
cases subsequent hlonaldi drainage or caver- 
nostomy brought the disease under control. 
Thus, the total of good results was S3 per cent; 
and 12.4 per cent of cases were classified as 
poor results (persistence of active lesions, 
spreads). Tins group also includes IS deaths. 
Postoperative complications occurred in 32 
cases, and was mainly due to postoper.ative 
flare-ups and spreads, rupture of the pleura 
during operation, pneumothorax pleurisy' on 
the contralateral side and wound infection. 
Statislique deSlO thoracoplasties prahquks cn 
dc%tx ans dans vn centre sanatoria}, H. ' 

C. Carcopino, Lc Pownon, July- Avgust, 194 > 
2:SS7.~(V.Lcitcs) 

Complications of Thoracoplasty. The in- 
cidence of fatal complications after thora- 
coplasty is estimated at about 3 per cent. 
The fundamental aspects are distinguished. 
(1) massive pneumonia of the lower lobe on 
the side of operation; (2) asphyxia due to pul- 
monary' edema. These forms of postoperative 
pneumonia are considered similar in character 
to those described by Virchow as “hemorrhagic 
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pneumonia,” Spritzpncumonia and found in 
the \'ictims of Koch’s tuberculin therapy. 
Thus, an important number of postoperative 
pneumonias are probably the result of autotu- 
berculinization, caused by traumatized tissue. 
Tlie starting points of these reactions are old 
fibrocascous foci considered as arrested and 
often even invisible. Although no conclusive 
evidence is as yet available, the preoperative 
administration of anti-histamine substances 
(described as 23S9F) is advised. Another 
group of postoperative pneumonias is caused 
by bronchogenic aspiration . The unfavorable 
action of phrenic nen'e paralj'sis in patients 
undergoing thoracoplasty is not only attrib- 
uted to the inhibition of expectoration and 
stagnation of secretions, but also to the elimi- 
nation of the Bjunpathetic fibers ndthin the 
plirenic nerve (cholinergic, adrenergic, hista- 
minergic). The • inhibition of their action 
cannot be nithout important consequences 
on the vegetative control of lung tissue, which 
may be the most important factor in the de- 
velopment of lesions. But these points are 
admittedly hypothetical . — A propos des com- 
plications dcs thoracoplasties: Comment on pent 
les prevenir, J. Eolland, Eev. de la tnberc., 1946, 
10:117 . — ( F. Leries) 

New Incision for Thoracoplasty. — The au- 
thor points out that the usual scapula-mobifiz- 
ing incision cuts through the thick muscle mass 
of trapezius and rhomboids, latissimus dorsi 
and part of the serratus magnus. This is ob- 
jectionable frord several standpoints: hemor- 
rhage is often considerable; the posterior 
scapular artery on deep aspect of the rhom- 
boids is often divided; part of the muscle has 
its nerve supply cut and becomes atrophied 
and fibrous; cut muscle is indifferent or poor 
material to suture, and rupture opens extra- 
fascial spaces to the exterior; function of these 
cut muscles cannot be perfect, especially when 
subjected to repeated section. The modifica- 
tion suggested here has been used for a year 
and seems to avoid most of these disad- 
vantages. The usual curved incision is made 
down to, but not through, the muscles of the 
back. The vertical part of the incision is 


made two finger breadtlis from the mid-line. 
The medial flap is now undercut its whole 
length, exposing most of the trapezius to 
witliin 2 inches of its lowest origin. The 
latissimus dorsi is sectioned as usual, but the 
trapezius only across its lowest fibers. With 
a finger the rest of the trapezius muscle is now 
separated from the aponeurosis covering the 
erector spinae muscles, and with scissors or 
knife, it is cut as near as possible to the spinous 
processes. Tliis division of the trapezius close 
to the mid-line is carried right up to the top of 
the wound. The rhomboid muscles are raised 
with the trapezius; the serratus posterior 
superior may be included, or left on the ribs, as 
desired. As this aponeurosis of the trapezius 
is being cut one should watch for and secure 
the medial divisions of the posterior branches 
of intercostal vessels and for the lateral divi- 
sions of the same as the flap is displaced for- 
ward. At the end of the operation the muscle 
layer is sewed back to its original attachment 
to the spinous process and its ligaments. 
This is easy to do and only one layer of sutures 
is needed, although a few interrupted reinforc- 
ing sutures may be added. Reopening of the 
wound in the same manner is equally easy and 
quite bloodless. By this method the disad- 
vantages mentioned before are avoided; ex- 
posure is improved; the two suture lines are 
not superimposed; bleeding is less . — A Mns- 
culoplaslic Incision for Posimor Thoraco- 
plasty, E. C. Brock, J. Thoracic Svrg., June, 
1946, 15: f52,--(W. Jlf . G. Jones) 

Revision Thoracoplasty . — A study of 89 re- 
vision thoracoplasties was made to determine 
why these patients failed to have satisfactory 
collapse of the lung, what could be done to 
insure better thoracoplasty results and what 
should be done in cases which do not respond 
satisfactorily to the classical thoracoplasty. 
Of the 62 patients with unilateral caseous 
pneumonic tuberculosis, a revision thoraco- 
plasty failed to have satisfactory results in 47 
(76.8 per cent). In the group of cases in 
which classical paravertebral thoracoplasty 
should give about 90 per cent satisfactory re- 
sults, those with cavities in the upper outer 
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(^vision of the lung field, the revision opera- 
tion was unsuccessful in about two-thirds of 
the cases. Other factors than cayity location 
are significant in thoracoplasty failure. 
Causes of failure in the original operation 
in the 62 unilateral cases were: pneumothorax 
still present, (10 cases); thickened parietal 
pleura, (9 cases); anterior position of cavity, 
(9 cases); marked fibrosis of lung, (7 cases); 
inadequate or inopportune surgery, (12 cases) ; 
giant or parahilar cavities, (9 cases). Re- 
vision operation was uniformlj’- successful only 
in those cases in which long posterior rib 
stumps had been left intact at the first opera- 
tion; in all other cases the percentage of suc- 
cessful revisions was 24.2. Results of re\dsion 
thoracoplasty in 27 patients with bilateral dis- 
ease were essentialls' similar: approximately 
two-thirds of the patients having cavities in 
the upper outer segment of the lung did not 
benefit by revision operation; complete failure 
obtained in 4 cases having pulmonary fibrosis 
and in another 4 with markedly thickened par- 
ietal pleura; inadequacy of the original opera- 
tion pro\dded 4 successes in 8 cases. Death 
occurred in 24 of the 89 patients: 27.4 per cent 
in the unilateral, 26.0 per cent in the bilateral 
group. Acute postoperative spread, shock 
and hemorrhage caused deaths immediately; 
extension of the disease, debility following 
additional surgical procedures, progression of 
uncontrolled disease and one suicide accounted 
for the later deaths. Because of the low per- 
centage of successful revision thoracoplasties 
and the high mortality rate, other means of 
controlling the disease should be adapted 
whenever possible. — The Revision Thoraco- 
plasty: A Study of S9 Cases, L. A, Hochberg, 
I. Fink & A. Denize, Quart. Bull. Sea View 
Hosp., J uly, 1940 , 8: 205. — (P. Q. Edwards) 

Partial Clavicidectomy. — Most cases of 
chronic empyema can be treated successfully 
by the use of multiple surgical procedures: 
extrapleural thoracoplasty, Schede thoraco- 
plasty, pedicled muscle graft implantation 
with or vdthout partial scapulectomy. By 
these measures the posterior empyemal spaces 
are obliterated, but in certain cases the space 


extends also anteriorly and laterally and is held 
open by the clavicle. Removal of the first rib 
and its underlying parietal pleura fails to effect 
collapse because the extrathoracic tissues are 
held out by the clavicle anteriorly. The clav- 
icle tends to rotate posteriorly following re- 
moval of the first rib, and, in so doing, some 
elevation of the scapula occurs. However, 
the length of the bone prevents approximation 
of the shoulder girdle to the chest wall, and, if 
infection is present in the space between, heal- 
ing will not take place. Similarl}'", in sub- 
scapular space infections following thoraco- 
plasty either for pulmonary disease or for 
empyema, drainage may persist for a long per- 
• iod of time due to the failure of the subscapular 
space to obliterate. The author presents 3 
cases, in all of whom the infected space 
has been markedly diminished in size. The 
procedure is simple. Following removal of 
the clavicle the shoulder girdle will rely for 
support upon the trapezius and rhomboid 
muscles. Should these not be intact, as in 
cases of posterior wound infection, there will 
not be sufficient support of the shoulder 
girdle to hold up the arms. Following re- 
moval of the clavicle there is an immediate 
descent of the shoulder and scapula with an 
approximation of the shoulder girdle to the 
chest wall. Motion in the arm is retained 
with full strength to the horizontal level of 
abduction. The clavicle regraerates at the 
site of its periosteal bed in an irregular form 
analogousto the appearanceof regenerated rib. 
With the clavicle absent there is more deform- 
ity than there is when it is intact, the 
shoulder being appreciably lower and 
the chest wall than it is on the normal side. 
Partial Claviculectomy as an Adjunct to ur- 
gical Collapse of the Chest Wall, A. Lambcr , - 
Thoracic Surg., August, 1940, 1S> S06.—(.W. 
M.G. Jones) 

Oxidized Gauze in Thoracoplasties.-- 
"O.ridized gauze” (soluble cellulose) is a val- 
uable addition to the hemostatic armamen- 
tarium. It provides, in an easily handled form, 
a packing material which can be safely left m 
a wound with no fear of its remaining as an 
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irritating or permanent foreign substance. Its 
use in clean, wounds does not delay healing, nor 
does it interfere with the strength of union of 
tissues. When soaked with blood it has no 
strength of fiber, but rapidly becomes a sticky 
mass which is admirably adapted to packing 
deep narrow cavities either in soft tissues or in 
relation to raw bony surfaces. > Oxidized gauze 
was not used in infected wounds, nor on serous 
membranes. In wounds subjected to a pow- 
dering with sulfathiazole, its action is unhin- 
dered. The technique of thoracoplasty calls 
for formalinization of rib periosteum, but as 
the orddized gauze is sterilized in formalin, no 
ill effect follows from use here. (O.xidized 
gauze is marketed by Parke, Davis & Co. 
under the trade name of ''Oxycel,” and by 
Johnson & Johnson under the name of “Hemo- 
Pak.’O — Report of a Clinical Trial of Oxidised 
Gauze in Seven Thoracoplaclies, R.A.S. Cory, 
J. Thoracic Surg., August, 1946, IS: 261. — 
(W. M. G. Jones) 

Intracavitary Drainage. — ^This report covers 
. the Edward Sanatorium e-xperience for the 
years 1941-1944:. “Intracavitary suction 
should never be used when any other form of 
treatment is applicable. It is indicated for 
quiescent cavities of relatively long standing 
which are not surrounded by 'soft’ active dis- 
ease in patients in whom low vital capacity 
precludes the use of other measures. It is also 
of value in reducing the size of extremely large 
e.xcavations as a preliminary to thoraco- 
plasty.” To avoid the development of em- 
pyema the operation should be divided into 
two or three stages. At the -first stage the 
pleura is explored through a small intercostal 
incision if the catheter is to be inserted from in 
front, or by resection of a small piece of rib, 
if the catheter is to be inserted from the back. 
If adhesions are found the wound is sutured, 
and the catheter inserted one or two weeks 
later. A small amount of lipiodol or a small 
metal clip is left at the level of the pleura for 
X-ray check on relation of site to the cavity. 
If a free pleura is encountered asmalliodoform 
gauze pack with metal clip is left on the pleura 
for ten to fourteen days, at which time the 


presence of adhesions is verified. The wound 
is again sutured and one week later the cathe- 
ter is inserted. The placing of the catheter 
requires extreme care. The cavity is located 
firet by exploratory aspiration with a long 19- 
gauge needle, which can be assumed to be in 
the cavity when air or pus can be freely as- 
pirated. The depth of the cavity is then 
noted and marked on the cannula which is the 
type used in draining the gall bladder and 
will admit a No. 14 French catheter. Trocar 
and cannula are inserted to determined 
depth and catheter put in a little deeper than 
the mark. After the cannula is removed, 
the catheter is pulled out a trifle, leaving 1 
inch within the cavity. It is extremely 
important that the tube be fixed firmly in 
place by an air tight adhesive dressing and 
that great care is taken to keep it in place. 
Continuous suction is maintained for six to 
ten months through a trap bottle 'and Sted- 
man electric pump. Then for a month the 
open catheter is left in place. If the cavity 
reopens suction is again applied; if it re- 
mains closed, the tube is removed. ' Results: 
of 29 patients, 18 are dead, but at autopsy, 
3 of these had closed cavity. Of 16 living 
patients, 13 have closed cavity and 7 negative 
sputum; only 2 are worse. Twenty-two of 
the 29 patients bad too extensive disease and 
too little vital capacity to permit any other 
form of treatment; 11 of these 22 are well or 
greatly improved. In 7 early cases the pro- 
cedure was used in patients who might have 
been treated otherwise; 2 of these are w'ell. — 
Intracavitary {Monaldi) Suction, J. R. Head, 
J. Thoracic Surg., June, 1946, 15: 158. — (TF. 
M. G. J ones) 

Congenital Tuberculosis.— When an infant 
dies in the first few w^eeks of tuberculosis, 
incompatible with postnatal infection because 
of extent, the diagnosis of congenital tuber- 
culosis is warranted. In such cases, a 
primary lesion is found in the liver, with 
axtensive involvement of the lymph nodes at 
the hepatic hilum. In rare cases, this 
primary complex is absent. Instead, e.xten- 
sive pulmonary changes are found. These 
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differ from the usual changes of postnatal 
tuberculosis in that no distinct primary focus 
is found. The lungs are peppered by small 
submiliary deposits. The hilar nodes arc 
involved in a diffuse manner vrithout top- 
ographical gradation. Seven such cases were 
reported up to 1939. The authors report 
the case of an infant who died on the seven- 
teenth day of life. The mother was perfectly 
well. The deposits in the lungs were found 
to be bronchogenic in nature. The extensive 
cellular reaction about the lesions indicated 
an age greater than seventeen days. These 
lesions resembled those found in experimental 
animals infected intratracheally bj' tubercle 
bacilli. The conclusion is that tliis was a 
case of prenatal tuberculosis resulting from 
aspiration of infected amniotic fluid. — Aspira- 
tion Type of Congenital Tuberculosis, IT. Pagel 
& S. Hall, Tubercle,Odober, 1946, 27: 15S . — 
{A. G. Cohen) 

Inoculation Tuberculosis. — A 25-year-old 
wMte Army ofifleer received multiple super- 
ficial wounds of the face, in part from shell 
fragments and in part from splinters of wood. 
The fragments were e.xcised and the wound 
healed without complication. About a month 
later a tender swelling appeared just lateral 
to the external canthus of the right eye, at a 
point where a fragment of wood had been 
excised. At the same time a tender swelling 
was noted below the right mandible. Under 
treatment with hot compresses, the facial 
lesion broke down and formed an ulcer. 
The ulcer and the lymph node were excised 
since they suggested a malignant lesion. 
The histological diagnosis was tuberculosis, 
acid-fast bacilli were demonstrated in both 
lesions. A tuberculin test was positive. 
The patient received X-ray and ultraviolet 
' therapy. At a follow-up examination four 
montlis later the scars were well healed. In 
the area of the ulcer, however, there were 
two small lesions interpreted as active tuber- 
culous lesions. — Inoculation Tuberculosis, H. 
E. Bass, J. A. M. A., November SO, 1946, 
132: 7S5. — (JT. Abeles) 

Tuberculosis of Skin. — ^The primary tuber- 
culous complex of the skin consists of a series 


of clinical events following the introduction 
(and multiplication) of tubercle bacilli into 
the sldn, A small indolent inflammatory 
nodule or ulcer appears from one to three 
weeks after inoculation. Four to ten weeks 
later regional adenitis, with or without 
IjTuphangitis, follows. The adenitis is the 
most striking feature of the disease. As a 
rule the disease is comparatively benign 
and the process may heal within a few montlis. 
Less frequently the enlarged nodes undergo 
caseation necrosis and the process may extend 
to other groups of Ijrniph nodes. Draining 
sinuses result. Generalized tuberculous in- 
fection including pulmonary disease sometimes 
follows. Theoretically a diagnosis of primary 
tuberculous complex of the skin is not accept- 
able unless it can be demonstrated that the 
patient did not have tuberculosis previous 
to the onset of his clinical lesions. Reinocula- 
tion tuberculosis of the sldn may so closely 
simulate the priraarj' skin complex as to be 
indistinguishable from it. It may be im- 
possible to estiiblish the diagnosis in adults, 
particularly in those of advanced age. The 
author reports the case of a Cl-year-old 
woman who presented the clinical picture of 
the primary tuberculosis complex of the 
skin. She became inoculated vith virulent 
tubercle bacilli when kissed bj’’ her husband 
who was djdng of tuberculosis. The rapid 
appearance of the tuberculous lesion on the 
lower lip, followed witliin five or six w'ceks by 
cervical adenitis, and the subsequent involve- 
ment of other nodes on both sides of the 
neck with caseation fulfill the criteria for 
the primarj’ tuberculous complex of the sto- 
The clinical course of the disease 
bem'gn until one year before death. Ot 
chains of lymph nodes later became involve , 
and finally sjunptoms of pulmonary tuber- 
culosis appeared. Inoculation of a gmnea 
pig and bacteriological and histological studies 
of the affected tissues confirmed the tuber- 
culous nature of the infection. Postmortem 
examination failed to show grossly the pres- 
ence of healed tuberculosis. Nevertheless 
the case must be regarded as one of reinfection 
tuberculosis. — Primary Tubercxdous Comple:^ 
of the Skin: Occurrence in a Woman Aged 
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Sixiy-four, N. N. Epslein, Arch. Dermal. & 
Syph., May, 1945, SI: 317.— (J. S. WooUey) 

Classification of Tuberculosis of Skin. — 
Present day classifications tend to stress one 
or another of the following points; {!) mode 
of arrival of the bacillus at the site of .the 
cutaneous lesion; (2) clinical features; (S) 
histological and bacteriological features; (4) 
immunological status; and (5) prognosis. 
The clinical features of the various forms of 
cutaneous tuberculosis afford the most im- 
portant information, since it is impossible 
.even to begin a classification unless the 
various tuberculodermata can be correctly 
recognized and given specific names. Even 
clinically one form of skin tuberculosis is 
sometimes indistinguishable from another 
yet, all in all, the clinical features of tuber- 
culodermata are consistent, and from a 
practical standpoint this is important. 
Tuberculosis of the skin may be divided into 
two main groups: (1) the stable forms, as 
e.vemplified by lupue vulgaris; and (2) the 
labile, or transient forms, t)T)ified by the 
tuberculids. Bacteriological observations, 
except for rare types of cutaneoris tuber- 
culosis, are not a great help in forming a 
classification. Bacilli may be easily- found 
only in primary cutaneous tuberculosis, the 
ulcerating orificial type and generalized 
miliary tuberculosis of the skin. Ascertaining 
the degree of allergy (tuberculin skin test) is 
essential in completing the study of a patient 
with tuberculosis of the skin. It must be 
borne in mind that an internal focus may be 
responsible for a positive test and not neces- 
sarily the cutaneous lesion. The most accept- 
able classification of tuberculosis of the skin 
is the one which enables the physician to 
make a prognosis. On this basis certain 
tuberculodermata may be grouped together, 
and if those in the same group are critically 
analyzed, common characteristics can be 
found which assist in classification. With 
this in mind the following classification of 
, cutaneous tuberculosis is suggested: 

A. Forms which are chronic and progressive 
rarely terminating fatally 


I. Tuberculosis cutis luposa 

11. Tuberculosis in the American Negro 

(cause debatable) 

TTT . Sarcoidosis (cause debatable) 

B. Forms which tend to heal 

I. Relatively rapidly 

a. Primary cutaneous tuberculous 
complex 

b. Tuberculosis cutis verrucosa 

c. Tuberculosis cutis lichenoides 
(lichenoid papular tuberculid) 

d. Tuberculosis cutis papulonecrotica 
(necrotic papular tuberculid) 

II. More slowly 

a. Tuberculosis colliquativa (scro- 
fuloderma) 

b. Erythema induratum (necrotic 
nodular tuberculid) 

c. Tuberculosis miliaris disseminata 
faciei (lupoid papular tuberculid) 

G. Forms which usually terminate fatally 
I, Tuberculosis cutis miliaris acuta 
generalisata 

n. Tuberculosis cutis orificialis 
In tuberculosis of the skin, even though 
various appropriate names are evolved, it 
must be understood that there is a close 
similarity and relationship between types. 
A diagram is given which shows two basic 
forms: the stable or long lived, as exemplified 
by lupus vulgaris, and the labile, or shorter 
lived, as exemplified by the tuberculids, wdth 
their various merging ramifications. — Classi- 
fication of Tuberctdosis of the Skin, H. E. 
Michelson & C. W. Laymon, Arch. Dermat. 
& Syph., August, 1945, 52: 108.— (J. S. 
Woolley) 

Primary Tuberculosis of Conjunctiva. — 
Primary tuberculosis of the conjunctiva is 
rare. Diagnosis is based on: (I) there is 
no other demonstrable tuberculous lesion 
elsewhere in_ the body; (2) the process is 
unilateral; and (S) there is involvement of 
the satellite, preauricular nodes and other 
regional^ nodes. In general, methods of 
inoculation on the conjunctiva are: (I) 
primary infection is exogenous by definition; 
(S) secondary infection may be exogenous 
(as by a finger touching the eye) or endogenous 
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(by the blood stream) or by direct extension 
(as in a lupus or from tuberculosis of the 
orbit). Five t}T)cs of tuberculous lesions 
of the conjunctiva are listed: ulcerative, 
nodular, hypertrophic papillary, pclj-poid, 
tuberculoma. A c.ase of primarj’- tuber- 
culosis of the conjunctiva of the ulcerative 
type is presented, •which occurred in a 10- 
year-old wliite boy with no liistory of exposure 
to tuberculosis. He developed a small lump 
in front of the right ear and, two days later, 
another lump beneath the right angle of the 
jaw and, again two days later, a swelling in 
the right eye. Biopsy of the ulcer revealed 
granulation tissue containing tj^pical tubercles 
with Langhans’ giant cells. Special stains 
and cultures from the scrapings of the lesion 
revealed acid-fast bacilli. Roentgenological 
examinations of the chest and abdominal 
regions showed no abnormality. The 
Mantoux test (1:10,000 dilution of OT) was 
strongly positive . — Primary Tuberculosis of 
{he Conjunctiva, A. A. Goldfarb (fc I. Seltzer, 
Am. J. Bis. Child., August, 1946, 72: 211 . — 
(0. Pinner) 

Tuberculomata of Liver.' — ^The author de- 
scribes a case of multiple tuberculomata 
(massive tuberculosis) of the liver in a man of 
42, terminating -with miliary tuberculosis. 
No primary tuberculous complex could be 
demonstrated but a calcified lymph node was 
found in the ileocecal region. It is possible 
that this old focus became active and that 
bacilli escaped into the portal vein and peri- 
portal lymphatics and so spread to the liver 
and spleen. Caseous nodes in the porta 
hepatis and along the splenic vessels support 
this view. — A Case of Multiple Tuberculomata 
of the Liver, N. Ashton, J. Path. & Pact., 
January, 1946, 58: 95. — (H, J. Henderson) 

Tuberculosis of Tonsils. — Primary tuber- 
culosis of the tonsils with a lymphatic com- 
ponent in the cervical nodes, usually just at 
the angle of the jaw, seems a fairly common 
occurrence. If the lesion in the tonsil is to be 
accepted as primary, it is essential that the 
patient have no pulmonary foci and show no 


evidence of calcification in the hilar nodes. 
Statistics show that when these criteria are 
applied, 48 out of a series of 98 children in 
whom tonsillectomy was performed, showed 
histological evidence of tuberculosis of the 
tonsils. Similar figures were obtained by 
other inv’^estigators. The rational treatment 
of tuberculous cervical Ijunphadenitis should 
alwaj^s include tonsillectomy. — Zur . Fragc 
dcr primdren Mandcltubcrkulosc und zur 
Behandlung dcr Hdlsdrusentubcrkuhsc, E. 
Schlittlcr, Schirciz. mcd. WchnseJir., November 
SO, W/jO, 76: 1SS5. — (H. Marcus) 

Lymph Node Tuberculosis. — ^Tuberculosis 
of the external Ijmph nodes is not a primary 
disease in the sense of an initial lesion. The 
disease should be treated locally and gener.ally. 
The authors distinguish six different stages 
of lymph node tuberculosis: (1) bem’gn 
lymphogranuloma; (£) caseo-purulent lym- 
phoma; (S) Ijmpho-fibro-granuloma; (4) 
fibro-lymphoma; (5) caseo-purulent lympho- 
fibro-granuloma; (6) calcified adenitis. 
Spontaneous healing may occur in any stage. 
Sanatorium care for cln'ldren is important 
but there is no specific medication. Chemo- 
therapy has not shown any advantages. 
Climate has no special influence. Helio- 
therapy acts by its bactericidal effect. The 
most important medical treatment is X-r.ay 
therapy. Its effect seems to be due to the 
destruction of the lymphocytes and resulting 
sclerosis of the lymph node tissue. Cold 
abscesses should be opened and treated with 
sulfanilamide. Total extirpation of a single 
caseous node is a go'od method but it shou 
not be done in the beginning of the process, 
as there is risk of lymphatic and hematogenous 
spread. Under no circumstances shou 
multiple' masses be extirpated. Electro- 
coagulation under local anesthesia may be 
employed. — Tratamiento de la tuberculosis 
ganglionar externa, 0. A. Vaccarezza, An. 
Cdted. de pat. y clin. tubcrc., June, 1945, 7; 
167. — (TT. Svrienty) 

Bone Tuberculosis. — Systematic X-ray 
studies of the entire skeleton in 42 children 
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witti primarj' tuborcvilosis revealed tuber- 
culous foci in 40.5 per cent of eases. The 
X-raj' changes which were considered as a 
basis for the diagnosis of tuberculous bone 
involvement were as follows: (f) Swelling of 
the soft tissues surrounding the diseased 
joint; (S) osteoporosis of the bones of the 
involved metremity; (S) more or less clearly 
outlined foci of bone rarefaction. Isolated 
foci showed in their earlier stages unsharp 
demarcation; they were roundish or oval, 
they were up to 0.5 cm. in diameter. In 
later stages these foci were clearly delineated, 
larger in size (up to 1.5 cm.). They were 
mostly located in the metaphj'sis or epiphysis 
of the long bones. The highest incidence 
was found in children with protracted primary 
tuberculosis. It is emphasized that definite 
osseous foci as demonstrated bj' X-ray films 
were clinically absolutely silent and often 
remained so during the further course, 
hlost often a single bone focus was found. 
The majority of lesions was found in the 
proximity of the knee-joint, that is, in the 
lower epiphj’sis and metaphj’sis of the femur 
and the corresponding regions of the tibia. 
After routine discovery of such osseous foci 
close follow-up is recommended. — Isolated 
T-uherculovs Osseovs Foci during the Phase of 
the Primary Complex in the Lung, J. P. 
Parfenova, Probl. tuberk., ISJ^G, No. 1, SS . — 
(y. Leites) 

Tuberculous Arthritis. — ^Taken singly, the 
roentgen signs of tuberculous arthritis are 
not pathognomonic. But taken together and 
in sequence they are sufficiently reliable for 
an accurate diagnosis. Tuberculosis of a 
joint is a metastatic process and maj’ be in 
the syno^^al membrane or the bone contiguous 
to it. Early diagnosis is usually precluded 
by the insidious onset and X-ray diagnosis 
lags behind clinical diagnosis. The life 
history of an active tuberculous arthritis is as 
follows; cortical erosion, osteoporosis, loss of 
joint space, invasion of underlying cancellous 
bone, involvement of the opposing surface of 
the joint, absence of reactive changes, forma- 
tion of sequestra, accumulation of debris. 


rupture of the joint capsule with tracking 
of the fluid and debris resuKing in cold 
abscesses and luxation of the joint. Some 
of these signs appear concurrently and in- 
crease in intensity with the increasing severity 
of the joint disease. No part of the joint 
is immune to a tuberculous infection and, 
if unchecked, will ravage eveiy portion of it. — 
Tuberculous Arthritis of the Shoulder, M. Ft, 
CamieV, Padiology, June, iSZ/G, 46: 669. — (G. 
F. Mitchell) 

Surgery in Bone Tuberculosis. — Surgical 
interventions in ostco-articular tuberculosis 
arc dinded in (/) auxiliary, (5) radical, 
(S) correcting procedures. Auxih'ary opera- 
tions intend to create the most favorable 
conditions for the healing of the tuberculous 
lesion through operative fixation, without 
attacking the lesion itself (spinal fusion, 
artlirodesis). Radical operations, having the 
purpose of removing the tuberculous focus 
from the organism were emploj’ed predomi- 
nantly in tuberculosis of the knee joint. 
The so-called “economical” resection was 
performed as a final act of conservative 
treatment. In addition to resection after 
opening the joint, a special technique of 
c.xtraarticular resection is described. The 
correcting interventions, consisting mainlj' in 
osteotomy, are performed for improvement 
of abnormal positions which have developed 
as a result of the arrested tuberculous process. 
The hberal use of blood transfusions highly 
improved the results of the mentioned inter- 
ventions reducing the postoperative mortality. 
One thousand nine hundred operations, 
performed over a period of twenty-five years, 
are reviewed. Surgical procedures were used 
in about 40 per cent of cases with osteo- 
articular tuberculosis. Radical operations of 
the prophylactic type of bone resection were 
performed only in 10 per cent of cases. Half 
of these were resections of periarticular 
osseous foci, the other half were in the diaphy- 
sis and especially in the calcaneus. Resec- 
tions of the “economical” type were performed 
in 40 per cent of cases. The majority of 
these concerned the knee-joint. One hundred 
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fifty spinal fusions and 50 intraarticular 
arthrodeses of the hip joint were performed. 
In tuberculosis of the spine the immediate 
operative results were favorable in 88.8 per 
cent of cases, as compared with 64.7 per cent 
if conservative treatment alone was employed. 
The outcome was unfavorable in 2.9 per 
cent and 7.6 per cent died. In tuberculosis 
of the hip joint the immediate favorable 
results were 91.6 per cent as compared with 
67 per cent with conservative treatment; 
3.1 per cent were unfavorably influenced and 

4.6 per cent died. The mortality was 10.8 
per cent with conservative treatment. In 
tuberculosis of the knee joint surgical treat- 
ment produced 98 per cent favorable results, 
conservative treatment 72 per cent. The 
mortality was 1.1 per cent with surgery, 

6.7 per cent with consen'ative treatment. 
The remote favorable results in tuberculosis 
of the spine, the hip joint and of the knee were 
74.5 per cent, 85 per cent and 95 per cent, 
respectively. — Remote Results of Surgery in 
Osteo-articular Tuberculosis, P, G. Kornev, 
Probl. tuberk., 194S, No. 6, 15.— { V. Ldtes) 

Tuberculosis of Uterus. — ^Two forms of 
tuberculosis of the uterus are recognized, 
caseous exudative endometritis and dis- 
seminated productive disease which involves 
the endometrium and the muscular layers. 
When seen at an early state, the two forms can 
be well differentiated. Caseous endometritis 
is somewhat more common and always 
originates by extension of a tuberculous 
caseous process from the Fallopian tube. 
It is often combined with tuberculous peri- 
tontis and also with other evidence of 
protracted dissemination. The prognosis is 
usually poor, in so far as the function of the 
generative tract is concerned. Disseminated 
uterine tuberculosis shows small productive 
foci in the myometrium and in the endo- 
metrium. There is little tendency to casea- 
tion and local spread, with rupture of a focus 
into the uterine cavity. Such foci may 
remain indolent and unchanged for years. 
They arc usually not discovered, unless 
specimens obtained from curettage are ex- 


amined systematically for this condition. 
Often only histological examination at autopsj^ 
gives evidence of this form of uterine tuber- 
culosis. When the diagnosis is made by 
scraping, it is important to differentiate the 
two conditions because of the difference in 
prognosis. Primary exogenous infection of 
the genitalia has been claimed, but no con- 
vincing case has been published. There is no 
tendency for a local tuberculous lesion of the 
perineum to ascend and thus produce tuber- 
culosis of the uterus and tubes. — Die Patho- 
genese der Uterustuberhulose, W. Berblinger, 
Schweiz, med. Wclmschr., November SO, 1946, 
76: 1223. — (jff. Marcus) 

Genito-urinary Tuberculosis. — ^At Fitz- 
simons General Hospital, the ratio of ad- 
missions for pulmonary to genito-urinary 
tuberculosis was 33 to 1. There was a high 
incidence among Negro and American Indian 
troops. There was no previous history of 
tuberculosis. Cases of tuberculosis of the 
kidneys or epididymis comprised almost the 
entire series. Only 20 per cent of the cases 
showed active or inactive pulmonary tuber- 
culosis. There was a greater incidence of 
pulmonary tuberculosis with renal tlian with 
epididymis involvement. Other forms of 
extrapulmonary tuberculosis were not com- 
mon; of these, involvement of the bones and 
joints was most frequent. Most of the renal 
cases were early. They were usually detected 
in the course of evaluation of pyuria. The 
most frequent symptoms were mild discomfort 
in the back and fever. A few patients had 
bladder symptoms. In many, pyelography 
was inconclusive. Retrograde pyelograms 
usually yielded better information tlian t e 
intravenous. Great reliance was placed 
cultmes of the urine for tubercle baci i. 
Cultiures were more accurate than smears. 
Guinea pig inoculations were not done. 
Bilateral cases were rare. Nepluectomy was 
the treatment of choice unless cultures 
showed involvement of the other kidney. 
However, if the involved kidney was badly 
diseased while the other kidney was onlj 
slightly involved, then nephrectomy w.as 
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doD6 anyway. Opfiration was not done 51 
there was pulmonary tuberculosis unless this 
was quiescent. There were no operative 
deaths. In tuberculous epididymitis, the 
lesion was bilateral in 28 per cent. Renal 
tuberculosis was present in 30 per cent and 
pulmonary tuberculosis in 13 per cent of the 
cases. The first symptom was painful swell- 
ing in the scrotum. This was gradual in 
onset. The whole epididymis was greatly 
enlarged, bard, nodular and irregular, but 
not extremely tender. It was often adherent 
to the scrotum with or without sinus forma- 
tion. In a few cases, the testis was involved. 
The vas deferens was involved in most, and 
also frequently the prostate and homolateral 
seminal vesicle. Epididjmectomy was the 
treatment of choica— Tuberculosis of the 
Genitourinary Traci among Soldiers in World 
TFar II, R. Chute, New England J. Med., 
October 17, 1946, 235: 586.--{A. G. Cohen) 

Genlto-orinary Tuberculosis. — ^Tuberculosis 
of the Mdney, both in the male and in the 
female, is undoubtedly due to hematogenous 
dissemination of the disease. No convincing 
case of ascending renal tuberculosis from 
genital tuberculosis in the male has been 
reported to date. In the male, the majority 
of cases of genital tuberculosis originate in 
the prostate. The spread to the prostate 
occurs by way of the blood-stream. The 
seminal vesicles are also infected by the blood- 
stream, but tuberculosis of the ductus deferens 
and the epididymis occurs by intracanalicular 
spread. In a small proportion of cases the 
prostate appears to become infected by 
infected urine from tuberculous kidneys. 
THs is undoubtedly an infrequent occurrence. 
In 35 carefully studied cases the possibility 
of this form of pathogenesis was considered in 
5. In the female, tuberculosis of the tubes 
is apparently more often caused by extension 
from a tuberculous process in the peritoneum. 
Spread of the piocess throughout the tubes 
and the uterus occurs by direct extension. 
Hematogenous tuberculosis of the tubes and 
the uterus probably occurs too, but it is rare. 
In such cases the wall of the tube may contain 


a tuberculous focus which eventually breaks 
into the tubal lumen. It is more usual that 
one is able to demonstrate e.xtcnsive caseous 
changes in the mucous membrane lining the 
tube without definite changes in the muscular 
coat. In 35 cases, peritoneal tuberculous 
foci could be demonstrated 27 times in the 
vicinity of the tubal opening. Aside from 
the 70 cases mentioned above, the material 
for this study included two series of post- 
mortem material. Among 933 autopsies of 
pulmonary tuberculosis, 102 cases of genito- 
urinarj’' tuberculosis were found, in another 
series of 445 cases, renal tuberculosis was 
found 82 times, or in 18.4 per cent. — Die 
Urogenitaltubcrkulose, W. Bcrblinger, Schweiz, 
med. Wchnschr., Novanber 16, 1946, 76: 
1171. — (H. Marcus) 

Tuberculous Abscess following Penicillin. — 
The patient received a continous intra- 
muscular drip of pem’cillin in the thigh for 
about twenty-four hours. Four months later, 
he developed a fluctuant swelling at the site 
of the infusion. Upon incision, pus was 
found which, on study, revealed tubercle 
bacilli. Thorough investigation of the pa- 
tient revealed no tuberculous foci in the 
lungs, spine or elsewhere. It is thought that 
tubercle bacilli were probably introduced 
through the infusion needle. — Tuberadous 
Abscess following Intramuscular Penicillin, 
D. Ebrill <5: S. D. Elek, Lancet, September 11, 
1946, 2: 878.— {A. G. Cohen) 

Changing Virulence.— The Gu6 strain of 
bovine bacilli, having been maintained on 
bile-potato media for several years, has 
partially lost its virulence. Two experiments 
were carried out with this strain to demon- 
strate altered virulence in successive guinea 
pig passages. In the first of this series, 
guinea pig A was inoculated with 0.1 mg. of 
bacilli of very attenuated virulence from 
a bile culture of 125 passages. From this 
animal a biopsied inguinal lymph node was 
implanted into pig B. Following four similar 
successive passages from pig to pig, the 
bacilli had not shown any return to virulence 
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in Fpito of Ihcir very long siimvnl. On tho 
other linnd, following the death of pig A a 
caseous lumbar Ijunph node wits inoculated 
into two successive guinea pigs, following 
the second such passage the bacilli developed 
a rapid return to normal virulence. The 
second experiment consisted of inoculating 
guinea pig C with 1.0 mg. of strain Gu6 after 
134 bile passages. The pig died slowly of 
extensive tuberculous lesions. During the 
third month of its illness an inguinal lymph 
node was biopsied and inoculated into pig D. 
This node proved to be totally innocuous 
although a marked tuberculin allergy 
developed in pig D. lVl\cn pig D died, of 
other causes than tuberculosis, one year 
after inoculation, tho organs showed no 
trace of tuberculous lesions, but cultures 
from the macerated organs produced bacilli 
more \arulont for guinea pigs than the original 
134th passage Gud culture. There arc two 
possible c-xplanations for this alteration in 
virulence after successive animal passages: 
(1) possible dissociation of the virulent 
elements in the course of tho disease. Nodes 
biopsied early in tho disease prove to bo less 
virulent than nodes removed at the time of 
the death of the animal. (2) There may be a 
gradual liberation of the already attenuated 
bacilli from the transplanted node, so that 
the host develops some immunity. — T’an- 
ahilUt dc la virulence d'une sovche dc bacillcs 
tuhcrcnleux biliis au emtrs dc I’infcclion chez Ic 
cobaye, F. van Dcinsc, Ann. Inst. Pasfair, 
Jnly-Angnst, 19/, G, 72:5G7.—(P. Q. Edwards) 

Respiration of Tubercle Bacilli, — Respira- 
tory metabolism of several tjpes of para- 
tubercle bacilli was studied in an attempt to 
determine if group specificity could be 
established. Bacilli employed in the studies 
were: strain D6 from the intestine of an 
infant, B1 from a mesenteric node of an ox, 
- Pellegrini’s bacillus and Bacillus C from 
spinal fluid of a child. The respiratory 
activity of a given culture was found to be a 
function not only of the age of the bacilli 
but also of the alteration of the medium 
occasioned by bacillary mortality. All growth 


phases of a culture of bacilli, including the 
ph!i.«!C when no death takes place, arc ac- 
companied by a more and more pronounced 
lowering of the respiration varjdng directly 
with the unit of bacilli prc-scnt as well as the 
inevitable alteration of the milieu. Thus a 
moans of determining the death rate of a 
given culture is established through mc.a'surc- 
ment of its respiratorj’ rct-ardation. The 
paratuborcle bacilli studied have certain 
phjTiological properties in common, including 
similarities in their respiration. — Contribution 
d Vttude du mftaholisme dcs bacillcs para- 
tuhcrculcta;: II. Mitabolisme respirafoire dc 
divers types dcs bacillcs paralubcrculcux, A. 
Andrejexe, Ann. Inst. Pasteur, July- August, 
101, G, 72: Gll.—{P. Q. Edwards) 

Metabolism of Tubercle Bacilli. — ^Experi- 
ments concerning the respiration and growth 
of tubercle bacilli demonstrated that these 
two functions arc largely independent. Cer- 
tain substances augment the respiration of 
tubercle bacilli and at the s.amc time increase 
their growth and muUiplic.ation; certain 
substances increase the respiration uithout 
affecting growth; other substances, wlule 
increasing the respiratory processes, depress 
or abolish multiplication. A substance of 
the latter order is sodium salicylate. Five 
different groups of substances arc evaluated 
with respect to their capacitj’ for affecting 
the respiration and growth of tubercle bacilU. 
The substances tested were primary amines 
and their derivatives,heaxy metal compounds, 
sulfonamides, disinfectants and fatty acids. 
Results show that tliree different effects on 
tubercle bacilli were obtmned. He.avy meta 
compounds, disinfectants and fatty aci s 
produced their effects by irreversible damage 
to the bacterial cell. The respiration of the 
cell body was also severely damaged by 
substances. The sulfonamides produced 
bacteriostasis of a nonspecific and reversible 
nature. In the presence of suitable antag- 
onistic substances (p-aminobenzoic acid) the 
effect could be completely annulled. The 
effect of the sulfonanudes on tubercle bacilli 
is no different from that produced on other 



ABSTa.\CTS 


affwf Sir' • r fhc 

abihtj of the single cell to groiv remains 

are stopped. Of special im- 

Tlict S V Primao' amines. 

These produced specific reversible effects on 

the multiphcation of tubercle bacilli, ivithout 
^ccting r^piration and grmvth. These 
substances had no effect on other miZ- 
jemisms but their effectiveness was from 
si.^- to eighty times that of a 0,0002 molar 

1 salicylate.-ytcr deri 

Sjoffxtcchcl von TvbcrkolbaziUen, H. Bloch 

iofo, 

76. 1179. — {H. Marais) 

Fatty Acids and Bacterial Growth.— Un- 
saturated fatty acids retard the growth of 
tubercle bacilh, but these acids can bo detoxi- 
fied by their esterification or by the addition 
of native serum albumin to the medium 
Enhancement of growth of tubercle bacilli 
be obtained by adding 0.01 per cent of 

saturated or unsaturated-to a medium 
contaimng 0.5 per cent crj'staliine serum 
albui^. Glucose is not necessarj'. The 
^owth of Micrococcus C is increased in 
proportion to the amount of unsaturated 

fatty acids in the medium, and glucose fiirihn 
greases it. The saturated fatty acS dl 

crj-BtalUne albumin inliibits the m-owth^ 

At equal concentrations of lomr oh , ’ 

acids, the water seLble iZ”'’,™ 
efficient then the cor*„„Minc 
supporting bacterial growth “ 
CUn riei* i«%Zial iTJ^f 
^tibos, Free. Soc. Exper 

^^^°^^^m6,63:S6.~(F.B.sJbert ’ 
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of Hansen's bacilli. The apparent total lack 
of stainable lipid in the true causative bacilli 
of leprosy is, at least, in striking contrast to 
the abundance of this material in the acid- 
fast bacilli isolated from leprous lesions and 
now maintained in laboratory cultures. The 
full significance of this disparity is debatable, 
but it would seem justifiable to count it as 
adding a further bit of evidence in support of 
the already widely held opinion that the 
organisms in these cultures are not identical 
with the true causative agent of leprosy. — 
Disparity in Appearance of True Hansen’s 
Bacilli and CuUured “Leprosy Bacilli” when 
Stained for Fat, K. L. Burden, J. Bad., 
Deceniber, 1946, S2: 679. — {F. G. Petrik) 

Bovine Type Badlli. — A culture of tubercle 
bacilli originating from a case of pulmonary 
tuberculosis in man was obtained in 1933 by 
injecting acetone extract of bacilli into guinea 
pigs. Shortly after its isolation this culture 
appeared to be avirulent "for the rabbit and 
normally virulent for the guinea pig. After 
having been maintained for more than a year 
on potato medium, this culture acquired a 
very marked virulence for the rabbit. Six 
years after its isolation the virulence for 
the rabbit began to diminish. The virulence 
for the guinea pig started to decrease during 
the eighth year after isolation. The culture 
was considered to be of the human type, but 
endowed with an exceptional pathogenicity 
for the rabbit. The colonies were eugonic 
and of the R type. Simultaneously with the 
above experiments the culture was grown on 
bile-potato medium since 1934, which pro- 
duced a more marked and a more rapid 
decrease in its virulence than on simple 
potato medium. After the 125th transfer, 
serial passages were made from guinea pig 
to guinea pig. The culture regained a 
marked virulence for the rabbit and the 
guinea pig. It appeared now as a S type; 
its growth was dysgonic and it exhibited all 
the characteristics of a bovine culture. The 
conclusion is drawn that the original strain 
was actually of the bovine type. — Une 
souchc de baailles tuberculexcx de type borin 


difficile a dassifier, F. van Deinse, Ann. Inst. 
Pasteur, March-April, 1946, 72: 841. — (F. 
Leiies) 

False Acid-fast Bacilli. — Sudden increase 
in the number of acid-fast bacilli on smears 
from the chest wound (operative) of a tuber- 
culous patient raised the question of false 
acid-fastness, in so far as the wound had been 
treated with sulfathiazole ointment prior to 
the noteworthy increase in bacilli. Several 
day’s after discontinuance of the ointment, 
the acid-fast bacilli present on smears de- 
creased appreciably. Experimental in vitro 
reduplication of the phenomenon proved that 
diphtheroids, as well as B. megatherium and 
B. coli, are capable of being so coated with 
hydrous lanolin or petrolatum tliat- they 
become acid-fast. This artefact may be 
eliminated by soaking fixed unstained smears 
successively in chloroform, ether and alcohol. 

— False Acid-fast Bacilli, A. Berczeller & 
Grace Frank, Quart. Bull. Sea View Hosp., 

July, 1946, 8: 187. — (P. Q. Edwards) 

Dissociation of Tubercle Bacilli. — A guinea 
pig was inoculated through the mediastinal 
route witlr 2 mg. of a virulent bovine culture, 
presenting dysgonic growth on Lowenstein’s 
medium. The animal died ten days later. 
Twelve cc. of a cloudy hemorrhagic fluid was 
found in the pleural cavities. Inoculation 
of this fluid on Laporte medium (egg-serum) 
produced smooth confluent colonies. One- 
half of the pleural fluid was diluted with 
citrate solution, the other half was permitte 
to coagulate. Both specimens were incubate 
at SS^C. Serial cultures made from thrae 
specimens remained negative until the trar y- 
fifth day at which time large conglomeration 
of typical acid-fast bacilli were found. On 
the fourty-sixth day real colonies were 
visible macroscopically in the citrate specimen. 

In the eighth month after incubation 1.0 cc. 
of the citrate specimen was injected into a 
guinea pig which died of tuberculosis four 
months later. After a stay of one year in 
the incubator the coagulum became useless ^ 
because of desiccation. At this time the 
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bacilli in the citrate specimen were found in a 
state of Ij^is. Their inoculation in the 
guinea pig produced generalized tubcrculosiB 
of a chronic type and predominantly lym- 
phatic involvement. Death occurred seven 
months later. Inoculation of the organs of 
the aninaal on Lowcnstcin’s medium gave 
rise to cugonic colonies of the R type, whereas 
the original bo%nne strain had been of the S 
tjire and dysgonic. The colonies were of 
normal virulence for the guinea pig and of 
diminished virulence for the rabbit. Inocula- 
tion of the same one-year-old fluid on Laporte 
medium and Besredka medium produced 
smooth dj^gonic colonics. This culture ap- 
peared to be avirulcnt for guinea pigs and 
rabbits. Thus three different dissociates 
could be isolated in these experiments. — 
Dissociation d’nnc souchc dc bacillcs tuher- 
culcitx vinilcnts dc type bavin dysgoniqve cn 
unc variantc avinilcntc (galcmeni dysgonique 
ct une variantc virulente ciigoniqvc apres 
sSjmr prolong^ dans vn liqiiide pleural dc 
cobayc, F. van Deinse, Ann. Inst. Pasteur, 
May-June, 1946, 72: 4^4- — ( 1^- I.^itcs) 

Surface-Active Substances and Tubercle 
BacUli. — The authors reported on the in- 
fluence of fourteen surface-active compounds 
gmng surface tensions in the range 50-24 
dynes/cm. in a synthetic liquid medium upon 
the growth of tliree strains of acid-fast bac- 
teria. The growth of Mycobacterium iubercu- 
losis, human type, and MycabacteHum phlei 
was inhibited only at surface tensions below 
about 30 djmes/cm. The chemical nature of 
the depressant used did not appear to be a 
relevant factor. The medium containing de- 
pressants showed an increase in surface tension 
during growth, tending to the value of the un- 
heated medium, showing that these com- 
pounds were adsorbed by the bacteria.— TAc 
Influence of Surface^Active Substances on the 
Growth of Acid-fast Bacteria, A. B. Alexander 
^ Soltya, J. Path. & Bad.., Januarv. 
1946 , 58: S7 . — (H. J. Henderson) 

Preservation of Tubercle Bacilli. — ^The ob- 
ject of tliis experiment was to ascertain the ex- 


tent of resistance of M. tuberadosis (humaJi 
and boxdne tj^ics) to (a) frecze-drjdng and (6) 
storage at —70® C. Su.spcnsions containing 1 
mg. per 1 ml. were made in distilled water, 
physiological saline solution and in inactivated 
bovine scrum, respectively. These suspen- 
sions were subjected to frcczO'drj’ing and to 
storage at —70° C. over a period of ISO daj's 
at seven-day intcrx'als. An ampoule was dilu- 
ted in serial dilutions ranging from 1:10^ to 
1 : 10® and inoculated into both guinea pigs and 
hamsters. The results of the biological test 
were checked by culturing the suspensions. 
Suspensions stored at lorv temperature showed 
no appreciable loss after 180 days. Freeze- 
dried material sustained an immediate fall in 
activity, estimated at 100 to 1,000 fold; there- 
‘after the dried material remained stable. 
Bacterial suspensions preserv'cd at —76° C. 
can be used witli advantage 'in experiments 
where it is nccessarj' to inoculate small num- 
bersof living bacilli and to obtain reproducible 
results. — The Effects of (a) Frccze-Drying and 
(b) Low Temperature on the Viability of My- 
cobaderium Tuheretdosis, R. B. Glover, J. 
Path. (£• Bad., Jantiary, 1946, 58: J. 

Henderson) 

Submerged Growth of Tubercle Bacilli. — 
The new synthetic media of Dubos for the 
rapid cultivation of Mycobacteria can be suc- 
cessfully employed to isolate tubercle bacilli 
from various pathological material. A com- 
bination of rapid culture w'ith guinea pig inoc- 
ulation where indicated should result in a 
marked reduction of the time required for the 
laboratory diagnosis of tuberculosis.— 
merged Growth of Tubercle Bacilli from Patho- 
logic Material in Dubos’ Medium, G. B. Foley, 
Proc. Soc. Bxper. Biol. & Med., June, 1946 
62:29S.~{F.B.Scibert) 

Tubercle Bacilli In Bronchoscopic Aspira- 
aons.— Bronchoscopic aspiration of secretions 
IS recommended as a method of improving bac- 
teriological diagnosis. The importance of 
penetrating as deeply as possible into the lobar 
bronchi, especially of the upper lobes, is em- 
phasized. With tlus method the authors have 
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succeeded in demonstrating tire presence of 
tubercle bacilli four times out of five in cases 
of small pulmonary infiltrations vflfich bad 
been negative on repeated examinations in- 
cluding gastric lavage . — Lcs priUvemenk 
bronchiqves dans la recherche du bactlle de 
Koch, M. Bariely & J. Paillas, Rev. de la 
luberc., 19U-4S, SS7.~{ V. Leites) 

Culture of Tubercle Bacilli. — ^Various 
methods for destroying contaminants are dis- 
cussed. Search was made for a pure, stable, 
cr 3 rstalline material which would allow time for 
preparation of the specimen and which might 
even be added to the specimen immediately on 
collection. Trisodium phosphate was the 
agent finally selected, in preference to several 
reagents, including oxalic acid and sodium hy- 
droxide. Trisodium phosphate was used in 
10 per cent solution, and it was found that it 
could remain in contact with tubercle bacilli 
up to a week at room temperature without de- 
stroying small numbers of tubercle bacilli. 
It was found that this reagent could be placed 
in receptacles for use in collecting tuberculous 
specimens and thus prevent the development 
of molds and contaminants. It was found 
that the time required for destroying contam- 
inants by trisodium phosphate is one day at 
37° C . — An Improved Procedure for the Diag- 
nostic CrtUure of Mammalian Tubercle Ba- 
cilli, E. J. Carper & R. E. Stoner, J. Lab, 
& Clin. Med., December, 191)6, 31: IS 64 . — {R. 
TF. Clarke) 

Growth Stimulation of Tubercle BaciilU — 
The growth of mycobacteria on four kinds of 
egg media was observed: Dorset’s (whole egg), 
egg-yolk, egg-wHte and a "defatted” yolk 
medium. A constant amount of inoculum was 
added to each of the media. Growth was ob- 
served from four to seventy days after inocu- 
ation. The amount of growth was deter- 
mined by comparison with the growth on 
whole egg medium. Saprophytic acid-fast 
bacteria and those mycobacteria which are 
pathogenic for cold-blooded animals (except- 
ing M. marinum Aronson and ilf . tuberculosis, 
Cayman strain) grew moderately well on egg- 


wliite but did not attain the standard of 
growth characteristic of whole egg medium. 
M phlei and Jlf . ranae also grew moderately 
well on the “defatted” yolk medium. Avian, 
bovine and human tubercle bacilli exhibited 
no growth on egg-white and “defatted” yolk 
media at a time when luxuriant growth had 
been obtained on whole egg medium. All the 
organisms grew faster on the yolk medium, 
ilf. tuberculosis hominis (H37) produced scant 
growth on egg-white medium after ten weeks’ 
incubation. The addition of purified ovo- 
lecithin and of ether soluble yolk lipids to egg- 
white medium stimulated the growth of ilf. 
phlei, ilf. smegmalis, ilf. stercosis, M. karlin- 
ski, ilf. ranae, ilf. marinum, ilf. tuberculosis, 
(Cayman strain) ilf. tuberculosis hominis (Ti), 
and ilf. atrium (Tj). The addition of sodium 
citrate, asparagine, calcium, iron, dl-alanine, 
creatine, phthiocol, choline, ethanolamine, 
sodium palmitate, sodium stearate, sodium 
oleate, sodium glycerophosphate, ascorbic 
acid, nicotinamide, pyridoxin, pantothenic 
acid, riboflavin, dl-lactate and cytochrome to 
egg-white medium failed to stimulate the 
growth of tubercle bacilli. A crude phospha- 
tide fraction of egg-yoUc stimulates the grondh 
of tubercle bacilli . — Stimulation of the Growth 
of Kgg Yolk, Margaret K. Finlayson, J. Path. 

Bact., January, 191)6, SS: SS. — (Jf. J. Hen- 
derson) 

Diagnostic Culture of Tubercle Bacilli. — 
The reagents commonly used for destrojdng 
contaminants are sodium hydroxide, sulfuric, 
hydrocliloric and oxalic acid. These reagents 
are harmful to small numbers of tubercle ba- 
cilli even after two hours’ exposme. A 10 per 
cent solution of chemically pure trisodium 
phosphate (equivalent to 23 per cent of 
Na3P04-12H20) added to fine suspensions of 
mammalian tuljercle bacilli proved not only 
innocuous to the bacilli but was more protec- 
tive than suspension of the bacilli in 0.9 per 
cent saline solution for long periods. This 
reagent destroys contaminants in one day at 
37° C. or within several dajrs at room tempera- 
ture. It can remain in contact with tubercle 
bacilli for up to a week at room temperature 
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without destroying small numbers of tubercle 
bacilli. One week’s exposure at 37° C. was 
not particularly detrimental to the \dability 
of the tubercle bacilli, although the longer in- 
terval of one week’s contact retards their 
gro'wth. It was noted that either neutraliza- 
tion or washing out the phosphate produces 
more satisfactory results when compared with 
their planting in the phosphate as such. Gly- 
cerol egg-yolk medium when properly pre- 
pared proved the most efficient medium . — An 
Improved Procedure for the Diagnostic Culture 
of Mammalian Tubercle Bacilli, H. J. Corper 
& R. E. Stoner, J. Lab. <6 Clin. Med., Decem- 
ber, 1946, 31: 1364.— (F. G. Petnk) 

Vole Tubercle Bacilli. — It has been shown 
previously that vole tubercle bacilli are only 
slightly pathogenic for rabbits and guinea pigs. 
Injection of caseous material from lesions of 
naturally infected voles or of living vole tu- 
bercle bacilli protects these animals against 
virulent mammalian tubercle bacilli. Patho- 
genicity of the vole organism for calves is low. 
Its immunizing power is greater than BCG. 
All calves develop strongly positive tuberculin 
reactions. In the current study, 16 patients 
with far advanced tuberculosis were injected 
intracutaneously with 0.0001 mg. of a culture 
of living vole tubercle bacilli. A marked local 
reaction developed consisting of a tiny red 
papule surrounded by an area of erythema. 
This slowly increased in size, reaching its maxi- 
mum size in ten days. In most, the papule 
became a pustule. There was no lymphade- 
• nopathy or constitutional reaction. The inten- 
sity of the reaction paralleled the Mantoux 
reaction. In other cases, the bacilli used were 
killed by heat; the reaction was slightly less 
intense but of the same character. When dos- 
ages up to 0.1 mg. were used, the same reac- 
tions were obtained but with intensity in pro- 
portion to the dosage scale. In no case was a 
patient affected adversely.— Intracu- 
ianeo^is Injection of Vole Tubercle Bacilli in 
Tubermlot:s Persons, C. Eameron & I. A. 

Purdie, Tubercle, December, 1946, 27; igg 

(-4. G. Cohen) 


Codliver Oil in Tuberculosis. — Codliver oil 
administered intravenously at a rate of 3 cc. 
per kg. of weight causes no embolism. Two 
dogs of the same age and weight, one of which 
received an intravenous injection of virulent 
tubercle bacilli at the outset of the study, were 
treated with intravenous injections of codliver 
oil at the above rate for two months. Both 
animals survived, but the noninfected one 
weighed 1.5 kg. more than the one that was in- 
fected. Two goats were inoculated with viru- 
lent tubercle bacilli and one of them was 
treated with codliver oil injections in the above 
manner. Both animals were infected, but 
only one was treated. The nontreated goat 
died forty days after the injection, while the 
animal that was treated lived twenty days 
longer. No general conclusions can be drawn 
from these preliminary experiments; it ap- 
pears, however, that codliver oil used in ex- 
perimental tuberculosis increases the resis- 
tance to infection and diminishes the virulence 
of the bacilli . — Ensayo de tratamiento de la 
tuberculosis experimental con aceite de higado 
de bacalao endovenoso, S. Gutman, Prensa 
mid. -argent., August, 1946, 33: 1641.— (L. 
Molnar) 


^ *** XX oentjfc, oi ex- 

periments was undertaken to determine the 
smallest dose of virulent human and bovine 
bacilli capable of infecting the hamster and to 
compare the susceptibility of this species with 
that of the guinea pig. Suspensions of seven 
to ten-day-old cultures, grown on Herrold’s 
glycerol egg agar were inoculated subcutan- 
eously. Serial dilutions ranging from 1 • 
10,000 mg. to 1 : 100,000,000 were used. The 
golden hamster is as susceptible as the guinea 
pig to the subcutaneous inoculation of the 
human and bovine types of M. tuberculosis. 
^ each species the minimal infective dose of a 
fully virulent bovine strain is 1 : 10^ mg bacilli • 
the corresponding dose of the human type is 
■l • 10° mg. In the hamster, caseous lesions are 
not co^on. A proliferative adenitis in 
which the nodes were teeming with acid-fast 

acilh was noted .— of the Golden 

Hamster (Cncetus Auratus) to Mycobacterium 
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Tuberculosis Hominis and Bovis, R. E. Glover, 
J. Path. & Bad., January, 1940, 58: 107.— 
{ H. J. Henderson) 

Tuberculous Necrosis. — Necrotic tubercu- 
lous lesions were examined liistologicallj’', bac- 
teriologically and biocbemically. Numerous 
references to the literature on tuberculous ne- 
crosis and caseation are given. The authors 
do not believe that the fats contained in foci 
of caseous necrosis are due to sources outside 
the lesion or to fatty infiltration. Tubercu- 
lous necrosis is considered a tissue disintegra- 
tion. Its biochemical constituents result from 
the transformation of normal tissue elements. 
No correlation could be found between the ex- 
tent of necrosis and the quantity of demon- 
strable bacilli. More bacilli were found in foci 
of “incomplete” necrosis containing nuclear 
debris than in “complete necrosis.” Foci of 
liquefied necrosis were alwaj’s e.xtremelj’rich in 
bacilli, apparently indicating a parallelism be- 
tween bacillarj’- content and content in leuco- 
cytes. It is the opinion of the authors that 
necrosis develops only in e.xudative lesions. 
Wlienever productive foci show necrotic trans- 
formation these foci are assumed to have been 
the site of an associated e.xudative reaction. 
Tubercle bacilli are not believed to cause ne- 
crosis by direct fermentative action. Their 
r61e is rather seen in an indirect cataljdic 
effect. No fundamental differences could be 
demonstrated between foci of dry and liquefied 
necrosis regarding the nature and the quantity 
of the fatty substances wliich they contain. 
The softening of a tuberculous lesion is 
attiibuted to phenomena occurring in the sur- 
rounding tissue, in particular to the state of 
perifocal circulation. Aqueous inhibition of 
the necrotic area is the result of exudation 
from perifocal vessels ndth migration of leuco- 
cytes. The marked increase in bacillary 
content dming the stage of liquefaction is con- 
sidered secondary to these “unspecific” pro- 
cesses of perifocal exudation . — Signification 
biologique des divers aspeds de la necrose tuber- 
culeuse, F. Besangon & J. Delante, Rev. de la 
ivhcrc., 1946, 10: 9.—( V. Leites) 


Persistence of Tuberculin Sensitivity, — 
Negative tuberculin reactions in persons with 
calcified foci in the lung or tracheobronchial 
Ijunph nodes might be due to obsolete tuber- 
culous residues wliich no longer elicit hyper- 
sensitivdty, or the calcified areas may have re- 
sulted from nontuberculous origins such as 
coccidioidomycosis, liistoplasmosis etc. To 
determine what percentage of cases with tuber- 
culin hypersensithdty become anergic Hardy 
studied 312 persons who had a primary tuber- 
culosis during childhood. She found that of 
59 persons who had the more severe 131)63 of 
lesion, none became anergic more than four- 
teen 3 '^ears after their primary infection. Of 
171 persons with mediastinal tuberculosis, 
whose hypersensitivity was less marked than 
that of the first group, 2 per cent became aner- 
gic to 1 mg. of tuberculin. Of 82 persons who 
reacted to tuberculin but who had no demon- 
strable X-ray evidence of tuberculosis at the 
beginning of the study, 6 per cent became 
anergic. These persons were not in contact 
with sputum positive cases and onl}’’ one de- 
veloped reinfection tuberculosis after the 
healing of the primary lesion. From these 
data the author concludes that, though tuber- 
culosis may be the etiological factor of calcified 
lesions which are not accompanied by h 5 i)er- 
sensitivity to 1.0 mg. of tuberculin, this occurs 
but rarely. Hence most of the calcified lesions 
unaccompanied b 3 ' hs’persensitivity are prob- 
ably of a nontuberculous nature . — Persistence 
of HypersensUivUy to Old Tuberculin following 
Primary Tuberculosis in Childhood, Janet B. 
Hardy, Am. J. Pub. Health, December, 1940, 
36: 1417.— (M. B. Lurie) 

Cellular Transfer of Tuberculin Reacti'rtty. 
Guinea pigs were rendered hypersensitive to 
tuberculin by subcutaneous injection of killed 
human tubercle bacilli suspended in paraffin 
oil. Between five and nine weeks later, exu- 
date cells were collected and washed and im- 
mediately injected into guinea pigs. In about 
fort 3 '-eight hours tuberculin h 3 q)ersensitive- 
ness became established in the cell recipients 
and maximal reactivity occurred in seventy- 
two to ninety-sLx hours. Of 17 axperiraents 
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successful transfer of hypersensitivity occurred 
in 16 instances. The intensity of the trans- 
ferred hj^persensitiveness varied with the 
amount of cells used and the degree of sensi- 
tmty of the cell donors. The cells become in- 
active upon being heated at 48° C. for fifteen 
minutes or upon freezing or storing overnight 
in the ice-box. Cells from the spleen or lymph 
nodes, as well as exudate cells from the peri- 
toneal cavity, are capable of transferring hy- 
persensitiveness to Old Tuberculin.— TAe Cel- 
lular Transfer of Cxitaneous Hypersensitivity 
to Tuberculin, M. W. Chase, Proc. Soc. Exper. 
Biol. & Med., June, 194S, 59: 13^. — (F. B. 
Seibert) 

Accelerated Sensitization.— In 83 girls aged 
14 to 21, tuberculin tests, performed nine days 
after the administration of BCG, remained 
completely negative except in 3 who had been 
previously doubtful. Almost all became posi- 
tive before another ten weeks. Although 
there is no evidence that any of these girls had 
ever been actually infected and later spon- 
taneously desensitized, the authors conclude 
that the absence of accelerated sensitization 
following infection in the human cannot be 
accepted as proof that the subject has never 
been pre'vdously infected . — Lc phenombne de 
Baldioin-Gardner-Willis chez le cobaye et chez 
I’homme, P. Boulenger & A.-G. Maclouf, Rev. 
de pathol. comp, et d’hygiene gen., January- 
February, 1944, P- 37. — (F. Bogen) 

BCG Vaccination. — ^BCG vaccination by 
means of the multiple puncture technique is 
asserted to have been entirely innocuous both 
locally and generally in animals studied over 
a period of ten years and in infants studied 
over a period of seven years. In 1,302 vac- 
cinated cliildren there were 4 cases of tuber- 
culosis and one death from the disease, while 
in 1,276 controls there were 27 cases of tuber- 
culosis and 7 deatlis. The greater danger for 
children e.\-posed to tuberculosis than in those 
where no contact is known is seen in both vac- 
cinated and controls. It is concluded that in 
the first seven jears of life BCG vaccination is 
of definite value in the prevention of tubercu- 


losis . — Ten Years Experience with BCG (Ex- 
perimental and Clinical), S. R. Rosenthal, 
Margery Blahd & Eleanor I. Leslie,!. Pediat., 
May, 1945, 26: 470.— (E. Bogen) 

BCG Vaccination. — ^Administration of BCG 
by means of multiple scratches through the 
vaccine deposited on the skin resulted in 95.5 
per cent positive tuberculin reactions in 89 
girls tested within the next ten weeks. Sen- 
sitization developed earlier and stronger when 
the total length of the scratches was greater 
than 12 cm. than when it was less than 7 cm. — 
Le BCG par scarifications cutanees, A. Cour- 
coux, P. Boulenger & A.-G. Maclouf, Rev. de 
pathol. comp, et d’hygihne gen., September- 
October & November-December, 1944, V- 39 . — 
(E. Bogen) 

Local Reactions to BCG. — ^The local reac- 
tions to BCG applied by intracutaneous injec- 
tion or by scarification in the new-born and in 
tuberculin-negative persons consist in the ap- 
pearance of very small nodules eight to 
twenty-one days after the administration and 
their disappearance a few weeks later without 
leaving a scar . The local reactions of BCG in 
adults with or without tuberculosis were 
studied. Generally speaking, the local reac- 
tion to BCG was found parallel to the tuber- 
culin reaction, but much more intense tlian the 
latter. In particular, BCG provokes fre- 
quently suppuration which is not observed in 
tuberculin reactions. The local reaction to 
BCG in tuberculous patients appears early. 
A papule develops on the first or second day 
after administration. The reaction is at its 
maximum on the fifth day consisting in vesic- 
ulation and suppuration; scar formation oc- 
curs at the end of the third week. In a second 
series of patients in the terminal stage of tu- 
berculosis with negative or slightly positive 
tuberculin reactions, BCG did not produce any 
local reactions in most cases . — Reactions 
locales produiies par le BCG inocuU par scari- 
fication chez Ics malades liiberculeux, L. Corre 
Ann. Inst. Pasteur, May-June, 1946, 72: 441. 
— ( F. Leites) 
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History of Penicillin.— It is pointed out that 
an Italian, B. Gosio, isolated an antibiotic sub- 
stance from some species of penicillium in 
1896, that Licske in Germany rediscovered 
such a substance in 1921 and that Gratia and 
Dath, in Belgium, reported a similar substance 
in 1924 . The Belgian authors treated patients 
vdth furunculosis with such a substance as 
early as 1927 and stated that "It is the most 
effective treatment, even of the most resistent 
tjTies of stapholococcic diseases.”— (TAc First 
Discoverers of Penicillin and of Its Application 
in Therapy, J. T. Peters, Acta vied. Scandinav., 
1946, 126: 60— (M. Pinner) 

Bacteriostasls in vitro. — Twenty-nine dif- 
ferent compounds were e.vamined in vitro for 
their tuberculostatic actirdty, Tlic drugs 
were mi.\'ed in various concentrations with a 
slightly modified Dorset medium, and the 
media were inoculated with a standardized 
quantity of a liighly \irulent strain of human 
tubercle bacilli (AT); after twenty- eight days 
of cultivation the known weight of the bacil- 
larj' growth was compared with the knoum 
weight of the seeded bacilli. P-aminobenzoic 
acid, an essential metabolite of the tubercle 
bacillus, destroys the bacteriostatic action of 
sulfanilamides; it had no influence on the nor- 
mal growth of the tubercle bacilli in the con- 
centrations emploj'ed in these e.Kperiments. 
Of all the substances studied, sulfathiazole had 
the greatest tuberculostatic action. A new 
derir^ative of sulfapyridine abolished the bac- 
teriostatic action of this drug. Sulfan.aphtho- 
quinone has a pronounced tuberculostatic 
^ect. It was used because a naphtho- 
quinone has been obtained from the tubercle 
bacillus and is essential for the growth of 
another acid-fast bacillus. Two other naph- 
thoquinone compounds were ineffective. 
4,4'-diaminophenyIsuifone was highly active. 
Its derivatives, diasone and tibatin, were less 
effecth'e, and then only in so far as they were 
converted into the parent substance. Good 
results were obtained with a hydro.\ytliiazol 3 de 
sulfone, a derivative of promizole. Promizole 
itself had no definitive effect, and a few other 
of its derivatives were only moderately active. 


4-amino-mcthylsulfanil.amide, the bacterio- 
static action of which is not inhibitefi by P-am- 
inobenzoic acid, was active in high concentra- 
tions. On account of the .aflinity of seveml 
vital stains for the tubercle bacillus a number 
of triphcnylmcthyl-substitutcd sulfanilamides 
were synthesized but showed no activity in 
the concentrations obtainable. lodinin has a 
strong inhibitory effect on streptococci, which 
can be eliminated by' certain quinones. In the 
high dilutions tlrnt could be obtained it had a 
definite effect on tubercle bacilli. A quinoxa- 
line-di-N-oxidc had a moderate action. Urea 
and thiourea were ineffective, wlulc thiouracil 
was slightly* active. Sulfany'lacctophcnone 
was somewhat (ubercuIostatic;sulfany'Iacetonc 
was inactive. — Tuhcrailoslaltc Activity in vitro 
of Twenty-nine Different Compounds (Sulf anil- 
amides, Naphthalene and Triiane Derivatives of 
Sulfanilamide, Diominodiphenylsulfoncs, De- 
rivatives of Promizole,! odinin and SomeOlhers), 
A. Ji. Frisk, Acla vied. Scandinav., 1046, 
125: 4S7.—{0. Pinner) 

Antagonistic Growth Substances. — Sub- 
stitution of an SOaH or SOiNHj radical for the 
COOH in certain growth promoting com- 
pounds has been shown to produce antagonis- 
tic, or bactcriostJitic, effects. Asparagine, the 
amide of aspartic acid, is known to favor 
growth of tubercle bacilli. Theoretically, 
then, by* substituting an SOjH (or SOjNH:) 
radical for one of the carbo.vy*! radicals in as- 
paragine, a bacteriostatic may* be obt.ained. 
Cy'steic acid (2-amiDO 3-sulfonic propionic 
acid) symthesized first by* Priedmann in 1903, 
is the resulting compound and has been shown 
to inhibit growth of 5. aureus, B. coli and 
proteus bacilli, although heretofore no nor* 
has been done with this agent in connection 
with the tubercle bacillus. Experimental 
work with cy'steic acid added to Sautons 
medium, with and without asparagine, demon- 
strated the validity* of this induction: cy'steic 
acid does \’itiate the favorable effect of aspana- 
gine when used in equal molecular concentra- 
tion with asparagine; when used alone, 
measurable bacteriostasis obtains. Cy’steic 
acid appears to diminish bacillary proliferation 
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i*' proportion to the log, of its concentration. 
Sulfolactic acid (COOH-CHOH-CH1-SO3H), 
obtained from cj’steic acid by the substitution 
of an OH for the NHi radical, is equally effec- 
tive in inhibiting growth of tubercle bacilli. — 
Irifivcnce antagonistc de Vasparagine el dc 
Vadde cysUigpc sur la croissance du hacille 
htiemdevx hwnain, E. Perdigon, F. Bouquet, 
ilf. T. Mttzaudicr & F. Godard, Ann. Inst. 
Pastetir,July~Axigxist, 19^0, 72:573. — (P. Q. 
Edwards) 

Chemical Inhibition of Bacilli.— The ac- 
t hnty conferred upon a given organic nucleus 
by the addition of various radicals has been 
the subject of the present paper. A culture of 
arian tubercle bacilli on Sauton’s medium is 
not influenced by benzene, but the amine of 
benzene, that is, aniline, is active in 1:1,000. 
Aniline derivatives obtained by substitution, 
for example acetanilide, were found to be in- 
active; addition of an NOi group appears to 
enhance the inlnbitory action; addition of a 
second NH- group also increases inliibitory 
actirity considerably. Phenol is active in 
1:2,000 concentration; alcoylation in certain 
positions increases this activity. Benzoic 
acids and their derivatives are, as a group, 
practically inactive. Benzaldehyde, active in 
1:1,000, is further activated by nitration, es- 
pecially in the ortho and meta positions. 
Naphthalene has no action in vitro on Koch’s 
bacilli, yet by introduction of an amine radical 
in the ^ position considerable acthdty is pro- 
duced. Double nitration further enhances 
acthity. Derivatives of organic metallic 
compounds, such a phenjdarsinic acid, show 
some actimtj'; hydrazines are more active. 
Urea, sulfoxides, sulfones, amines, quinones, 
pyridines, chaulmoogi-a acids and divers sub- 
stances are cited vdth relation to their inhibi- 
tory activity. Of all the above compounds, 
the amines, aldehydes and nitrated derivatives 
appear to possess the most inhibitory acthdty 
against Koch’s bacillus.— De VactiviU inhibi- 
irice des representants dc quelques senes chimi~ 
ques sur la povsse du hacille de Koch, J.-P. 
Jouin & Bmi-Hoi, Ann. Inst. Pasteur, July- 
August, 1946, 72: 5S0.—{P. Q. Edwards) 


Tuberculostatic Substances. — The com- 
pound 5-ainino-2-butoxy pyridine and its least 
toxic derivative, a sodium formaldehyde bisul- 
fite compound, proved to be bacteriostatic in 
vitro for C07, the rapidly growing strain of 
tubercle bacillus, as w’ell as for virulent and 
rcccntlj’ isolated strains, but not for other 
species of bacteria. The bacteriostatic ac- 
timty of these compounds against the tubercle 
bacillus was not antagonized by para-amino- 
benzoic acid, metliionine, riboflavin, calcium 
pantothenate, adenine, guanine, thiamine, 
uracil, nicotinic acid, biotin, culture filtrates 
from staphylococci, pneumococci and tubercle 
bacilli, pus from streptococcal lymphadenitis, 
constituents of beef culture, media, peptone, 
whole blood and serum up to 25 per cent. It 
is suggested that the mechanism of action in- 
volves the interference with some essential 
metabohe process common to species of Myco- 
bacterium but not to other genera of organisms. 
— A New Class 0/ Tuberculostatic Substances, 
W. H. Feinstone, Proc. Soc. Exper. Biol. & 
Med., October, 1943, 63: 153. — (F. B. Seibert) 

Antibiotic from Ramalina Reticulata . — ^A 
crystalline substance was isolated from Rama- 
lina reticulata, sometimes called California 
Spanish moss, which is a lichen. The methods 
of isolation are described, as well as some of 
the chemical and physical characteristics of 
this crystalline material. In vitro experiments 
showed that this substance has antibacterial 
properties; in a concentration of 50 gamma per 
cc. of medium, it completely inhibited the 
growth of some pneumococci and streptococci. 
Human strains of tubercle bacilli were com- 
pletely inhibited by concentrations of 1 :50,000 
and some inliibition occurred at concentrations 
as low as 1:2,000,000. The bovine strain, 
Ravenel, was inhibited by a concentration of 
1:20,000. The substance could be adminis- 
tered to both normal and tuberculous guinea 
pigs without obvious toxic effects. In the 
few animal e.xperiments reported, it was estab- 
bshed that this substance inhibited experi- 
mental tuberculosis to a marked degree, as 
shown by weight, mortality, extent and char- 
acteristics of the tuberculous lesions in treated 
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animals. — A Crys!aUinc A7il{badcrial Sub- 
stance from the Lichen Uamalina Reticulata, A. 
Marshak, Pub. Health licp., Januartj S, 1947, 
62: S. — (jM. Pinner) 

. Streptomycin In Tuberculosis. — ^In tlic past 
two years 100 patients with various types of 
tuberculosis were treated with streptomycin. 
Twelve patients lind generalized hematog- 
enous tuberculosis, 9 of them with clinical 
evidence of meningitis. Six of these 12 pa- 
tients died. Five of the surriving patients 
have been obscn'-cd for from two to ten 
months; 4 of them had tuberculous meningitis. 
Symptomatic improvement was observ-ed 
within one or two weeks after the treatment 
was begun. It has been impossible to demon- 
strate tubercle bacilli in the cerebrospinal fluid 
after several weeks of treatment. Changes in 
the spinal fluid to nearly normal occurred in 2 
patients. Residual neurological disturbances 
are present in 3 of the 4 patients. Tlie treat- 
ment consisted of the intrathecal administra- 
tion of 100 to 200 mg. of streptomycin every 
twent 3 '-four to forty-eight hours for two to six 
weeks. In addition, they received 2 to 3 g. of 
streptomy^cin by intramuscular injection for 
six months. None of the patients who died 
had received intrathecal therapy. Clinical, 
roentgenogr.aphic and histopathological evi- 
dence of liealing trends were observed in 
miliary tuberculosis but actual cure was not 
witnessed. Thirty-two patients with active, 
usually progressive, nonsurgical tuberculosis 
of the lungs in which rapid, spontaneous im- 
provement was not likely’' to occur were treated 
with streptomycin. Twenty-one patients had 
far advanced, 9 moderately advanced and 2 
mim'mal disease. Defim’te roentgenographic 
improvement was observed in 25 patients. In 
12 patients ca'vities closed, in 6 patients thick 
walled cavities persisted, in the rest cavities 
were not demonstrable. In 13 patients spu- 


tum conversion was obscirod, 15 patients re- 
mained positive. No progression of the pul- 
monary' lesions was noted during the treat- 
ment. Five patients died. After the discon- 
tinuation of treatment, reactivation occurred 
in G patients, one of them developed a strepto- 
mycin-resistant strain of Mycobaderittm tuber- 
culosis at the time of reactivation. Five pa- 
tients with ulcerating lesions of the respiratory 
passages showed prompt improvement follow- 
ing treatment mth streptomycin. Tubercu- 
lous empyema treated by' intramuscular or 
intrapleural (or both) administration of strep- 
tomycin showed improvement only' in one out 
of 7 cases. Fifteen patients with various tyTies 
of tuberculous fistulae responded favorably to 
streptomycin within four to six weeks. Strep- 
tomy'cin liad only palliative value in the treat- 
ment of 15 patients with tuberculous cy’stitis. 
Four patients with tuberculosis of bones and 
joints responded to treatment with strepto- 
mycin. In 7 patients surgical measures in the 
treatment of p\ilmonnry' tuberculosis were 
combined witli streptomycin therapy with 
seemingly good results. The dosage of strep- 
tomy'cin was 1 to 3 g. per twenty’-four hours 
divided in 4 to 6 doses. The solution con- 
sisted of 100 to 250 mg. of streptomy'cin in 1.0 
cc. of sterile water. Aerosol spray consisted 
of 20 cc. of isotonic solution of sodium chloride 
which contained 0.5 g, of streptomy'cin; 2 cc. 
were nebulized each hour for ten hours of the 
day. The most frequent reaction caused by 
streptomycin was disturbance of equilibrium. 
In many instances streptomy'cin appeared to 
suppress tuberculosis rather than to eradicate 
it. It is not to be regarded as a substitute for 
otlier and proved effective forms of treatment 
of tuberculosis. — Treatment of Tuberculosis 
rvith Streptomycin: A Summary of Observations 
on One Hundred Cases, H. C. Hinshato, W. H. 
Feldman & K. H. Pfuetze, J.A.M. A., No- 
vember SO, 1940, 132: 77S.—{H. Abeles) 
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Streptomycin in Tuberculous Meningitis. — 
Report of a case of tuberculous meningitis fol- 
lowing hematogenous tuberculosis in a 4-year- 
old boy treated with streptomj^cin is given. 
Miliary infiltrations tliroughout both lung 
fields were seen in the admission film. Strep- 
tomycin 1.0 g. intramuscularly and 0.01 gm. 
intrathecally daily was begun on the fifth hos- 
pital day; doses were raised to 1.2 g. intramus- 
cularly in di\’ided doses every two hours and 
0.1 g. intrathecally daily on the ninth day. 
Because of red cells in the spinal fluid and a 
persistent febrile reaction, the drug was 
stopped after a total of S5.0 g. intramuscularly 
and 3 .0 g. intrathecally had been administered . 
Chest films six weeks after admission showed 
clearing of the disseminated lesions. Convul- 
sions, strabismus and bacilli appeared again in 
the spinal fluid three months after enti^" and 
caused streptomycin to be again administered; 
the child died within the ne.vt month. No 
extrapulmonary source of tire bacilli was lo- 
cated antemortem. During adnunistration of 
the drug, the patient showed an apparent 
auditory neuritis on the eighteenth day, with a 
concomitant leucopenia. Septic fever and a 
miliary skin eruption were also observed. An 
acute diphtheritic pharymgo-tonsillitis devel- 
oped during the streptomycin therapy; peni- 
cillin produced prompt clearing. Postmortem 
examination showed healing pulmonary tu- 
bercles, mib'ary splenic tubercles and a caseous 
parenchyTn.al lesion in the brain directly con- 
tinuous with a caseous e.xudate in the menin- 
ges.— Slrcplomycin in 3Iiliary Tuberculosis 
u'ith Tuberculous Meningitis, P. K, Bom- 
stein, Quart. Bull. Sea View Hosp., July 
IHG, 8:319.— (P. Q. Edwards) 


Streptomycin in Tuberculous Meningitis. — 
A 15-month-old boy took sick with fever, 
irritability, restlessness and anorexia. A diag- 
nosis of follicular tonsillitis was made and the 
child was treated with sulfadiazine and peni- 
cillin. After temporary' improvement recur- 
rence of the fever and restlessness was ob- 
served. Physical examination revealed 
nuchal rigidity and hyperactive knee jerks. 
Examination of the spinal fluid gave the fol- 
lowing result: sugar, 15 mg.; chlorides, 460 
mg.; positive Levinson test, pellicle formation 
on standing, acid-fast bacilli on direct smear. 
A chest film showed hilar enlargement, more 
marked on the right side. A tuberculin patch 
test was positive. The child received 24,000,- 
000 units of streptomycin intramuscularly and 
2,800,000 units intrathecally, over a period of 
fifty-seven days. The child recovered com- 
pletely. The probable source case was the 
maternal grandmother who was treated for 
pleurisy' at a tuberculosis hospital. Guinea 
pig inoculations with spinal fluid were done 
only after treatment with streptomycin had 
been started. They were negative for tuber- 
culosis. — Tuberculous Meningitis Treated vsith 
Streptomycin, L. F. Krafchik, J. A. M. A., 
October 19, 1946, 132: S7S.—{H. Abeles) 

Streptomycin and Promlu in Rat Tubet- 
culosls. — ^Rats inoculated with a human 
strain of tubercle bacilli (A27) were treated 
with streptomycin and promin, individually 
and in combination, and the effect of treat- 
ment determined by' (a) direct tissue smears, 
(b) subculturing of lung suspensions, (c) sub- 
inoculation of lung suspensions in guinea pigs. 
Treatment with promin alone showed no 
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bencficiiil ciTccts. Tr&'itmciit with Ftrcpto- 
roycin nlonc resulted in an average lower 
colon}' count than in the controls, while 
treatment with both drup appeared to 
indicate sterilization of 41.6 per cent of the 
animals and marked decrease and attenuation 
of persisting viable tubercle bacilli in the 
remainder. — Influence of Streptomycin and 
Promin on Proliferation of Tubercle Bacilli in 
the Tissues of Albino Rai, M. I. Sn\iih, W. T. 
McCloshj & E. W. Emmart, Proc. Soc. 
Exper. Biol. A Med., June, 194S, 62: 157. 
~(F. B. Seibert) 

Inactivation of Streptomycin. — The anti- 
bacterial activity of streptomycin can be 
largely or completely neutralized or antag- 
onized by glucose and certain other sugars, 
an anaerobic environment, certain sulfhydrj'l 
compmmds, and ketone reagents. In some 
cases, the effect can be traced to the acidity 
produced. In the effect of c}'steine, cevitamic 
acid, and of ketone reagents the inhibition of 
streptomycin activity may be associated with 
the blocking of an active grouping in the 
molecule of the streptomycin. — The Inactiva- 
tion of Streptomycin, and Its Practical Appli- 
cations, IF. B. Geiger, S. R. Green & S. A. 
Waksman, Proc. Soc. Exper. Biol. & Med., 
February, 1946, 61: 1S7, — (F. B. Seibert) 

Streptomycin Resistant Strains of Tubercle 
Bacilli. — Streptomycin resistant human type 
tubercle bacilli were found to be as virulent 
for white mice as streptomycin sensitive 
strains. Infection produced in mice with 
these streptomycin resistant cultures was 
not suppressed by treatment of the mice with 
streptomycin. — Effect of Streptomycin on Ex- 
perimental Infections Produced in Mice xeith 
Streptomycin Resistant Strains of M. tuber- 
culosis var. Hominis, G. P. Youmans & 
Elizabeth S. Williston, Proc. Soc. Exper. 
Biol. & Med., October, 1946, 63: 1S1.—{F. B. 
Seibert) 

Absorption and Excretion of Streptomycin. 
— Streptomycin is rapidly absorbed and 
excret^ following parenteral administration. 


TJic rapid dkappe-aranro of streptomycin from 
the blood is largely accounted for by its 
early appearance in the urine. Approxi- 
mately CO to SO per cent of the drug is excreted 
in the urine of dogs vvdthin a twenty-four-hour 
period after parenteral administration. 
Somewhat smaller amounts were c.\-creted in 
the urine of monkey's. ViTien the drug is 
giv'cn perorally relatively small amounts are 
detected in the blood. This is largely due to 
the lack of absorption of streptomycin from 
the gastro-intcstin.al tract, as shown b}' the 
large amount of the drug recovered in the 
feces. TJierapeutic blood concentrations can 
be maintained by repeated intramuscular 
injection. Follom'ng intrav'enous adminis- 
tration of streptomycin only 5 to ID per cent 
of the dose can be demonstrated in the bile. — 
Studies on the Absorption and Excretion of 
Streptomycin in Animals, R. B. Sichbins, 
0. E. Gracsslc & H. J. Robinson, Proc. 
Soc. Exper. Biol. A Med., October, 1945, 60: 
6S.^(F. B. Seibert) 

Cytotoxiclfy of Streptomycin and Strepto- 
thricln. — Several different preparations of 
streptomycin were tested on cultures of 
rabbits spleen and were found to hav'e a 
uniformly low toxicity for wandering cells 
and fibroblasts. Streptothricin had a rela- 
tively low cj'totoxicity for leucocytes and 
macrophages but showed a fairly liigh cj'to- 
toxicity for fibroblasts. — Cytotoxicity of 
Streptomycin and Streptothricin, Dorothy H. 
Heilman, Proc. Soc. Exper. Biol. & Med., 
December, 1945, 60: 365. — (F. B. Seibert) 

Streptomycin In Body Fluids. — With the 
use of a streptomycin sensitiv'e organism 
{Staphylococcus aureus SM), wliicli was not 
inhibited by normal blood, by increase of 
pH of the medium, or by decrease in salt 
concentration, and a technique similar to 
that used for penicillin, it was possible to 
assay streptomycin in the blood, urine, 
tissue fluids of mice, rats, rabbits, dogs, 
monkeys and man. — A Method for Deter- 
mination of Streptomycin in Body Fluids, R. 
B. Stebbins & H. J. Robinson, Proc. Soc. 
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Exper. Biol. & Med., June, 1945, 59: 255 . — 
(F. B. Seibert) 

p-Aminosalicyllc Acid for Tuberculosis. — 
Data are given on the concentrations of 
various amino- and hydroxy-derivatives of 
benzoic acid which inhibit the growth of the 
tubercle bacillus in vitro. Of 60 compounds 
tested, 2-hydroxy-4-aminobenzoic acid (p- 
aminosalicylic acid, “PAS”) was the most 
active, haT.dng bacteriostatic action in con- 
centrations as low as 10“®-® molal. Mice, 
rats and rabbits tolerated PAS well when 
fed 5 per cent of the compound in their food. 
Guinea pigs became emaciated, lost hair, and 
died in one to two weeks or less, nevertheless 
PAS had some protective action in animals 
injected intraperitoneally with 3 mg. of 
virulent human tubercle bacilli. PAS ap- 
peared to delay or arrest the progress of 
tuberculosis in some human cases. It was 
usually given by mouth in doses of 5, 3, 3 and 
3 g. at four-hour intervals during the day. 
Owing to its rapid elimination from the body, 
the blood levels of PAS varied greatly, but 
usually averaged 3 to 6 mg. per 100 cc. of 
blood. Benzocaine and cycloform (the ethyl 
and isobutyl esters of p-aminobenzoic acid) 
were nearly as tuberculostatic in vitro as 
PAS, and might be useful in the local treat- 
ment of painful tuberculous lesions such as 
larjmgeal tuberculosis. PAS has only a 
bacteriostatic action against the tubercle 
bacillus, but appears to be a useful drug. — 
Cliemoiherapy of Tuberculosis: The Bacterio- 
static Action of p-Aminosalicylic Add {PAS) 
and Closely Belated Substances upon the 
Tubercle Badllus, together with Animal Ex- 
periments and Clinical Trials with PAS, J. 
Lehmann, Svenska Idk.-tidning., August, 1946, 
43 : £029.~{W. C. Tobie) 

p-Aminosalicylic Add against Various 
BscteTia.— -Mycobacterium tuberculosis (from 
sputum or from pure cultures) was grown in 
bouillon sealed on microscope slides by a 
method modified from that of Pryce (1941). 
The avenge concentration of p-amino- 
salicylic (PAS) which inhibited growth during 


eight days’ incubation in four experiments was 
0.153 mg. per 100 cc. of bouillon (10-® molal), 
agreeing well with the results of Lehmann, see 
preceding abstract. PAS did not modify 
the tuberculin reaction in guinea pigs. PAS 
was tested against 19 species (a total of 37 
strains) of non-acid-fast bacteria (pathogenic 
and nonpathogenic) but there was no bacterio- 
stasis with concentrations less than 1.25 to 
2.50 per cent of PAS, at which concentrations, 
13 strains gave no growth. PAS did not 
protect mice injected with pneumococci or 
with tetanus toxin. — Experimental Trials of 
p-Aminosalicylic Acid (PAS) against Various 
Kinds of Bacteria, 0. Sievers, Svenska lak.- 
tidning., August, 1946, 43 : 2041. — {W. C. 
Tobie) 

Clinical Experiences with p-Aminosalicylic 
Acid. — ^In treating tuberculosis, 4-amino- 
salicylic acid (p-aminosalicylic acid) (PAS) 
was usually given by mouth for three to 
four weeks, with one-week intervals without 
treatment. The daily dosage was 5, 3, 3 and 
3 .g., given at four-hour intervals. During 
treatment the average blood level was 5 mg. 
of PAS per 100 cc. of blood (extreme limits 
1 to 10 mg.). In favorable cases, the fever 
usually gradually diminished over a period 
of days or weeks until the body temperature 
was normal. At the same time there was a 
reduction of the sedimentation rate, an 
increase in hemoglobin, a disappearance of 
tubercle bacilli from the sputum, an improve- 
ment in the roentgenological findings, and an 
increase in appetite. Relapses frequently 
occurred when treatment was suspended. 
The best results were obtained in exudative 
pulmonary tuberculosis, with 24 cases 
improved, 2 unimproved and 4 deaths. In 
productive fibrous cases, 9 improved, 7 did 
not improve and one died. Hilar tuber- 
culosis (3 cases) and pleuritic tuberculosis 
(9 cases) showed improvement. Of 10 
empyema pleurae cases (in some cases treated 
locally by injection of 5 to 10 per cent solu- 
tions of PAS without apparent benefit), 4 
improved, 3 did not improve, and 3 died. 
However, e.xtrapleural postoperative cavities 
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infected with Mycobadmtm {ttbcmihsis were 
treated verj’ successfully b 5 >- filling the whole 
ca^^ty (usually of limited size) with a solution 
of PAS which was changed everj* second or 
third day. Healing resulted in 4 cases and 
improvement in 3 eases. Six cases of miliary 
tuberculosis or tuberculous meningitis ter- 
minated fatalh'' despite treatment with PAS. 
PAS has a low toxicity. Toxemic sjunptoms 
(seen in a few cases) were: kidnej' irritation 
with a slight albuminuria, diffuse gastroin- 
testinal discomfort and occasionally trouble- 
some diarrhea. — Clinical Experiences in (he 
TrcaUnenl of Pulmonary Tuberculosis trith 
PAS, G. Valleniin, Scenska Idk.-tidning., 
August, mo, 43: SO/,7 ~(W. C. Tobic) 

Subtllin. — ^The antibacterial product, sub- 
tilin, obtained from Bacillus subtilis was 
found to be active chiefly against Gram- 
positive and also two Gram-negative bacteria, 
Neisseria catarrhalis and N. gonorrhoeae. 
Acid-fast organisms, including Mycobacicrium 
tuberculosis, were also found to be susceptible 
to the antibiotic. The agent produced a 
bacteriostatic action in high dilution and a 
germicidal effect in greater concentration. 
A number of pathogenic higher fungi were 
also found to be susceptible to subtiiin. — 
Subtilin — An Antibiotic Prod^wed by Bacillus 
s^tbtilis: I. Action on Various Organisms, A. 
J. Salle & G. J. Jann, Proc. Soc. Exper. 
Biol. & Med., October, 1945, 60: 60. — (F. B. 
Seibert) 

Action of Bacillus subtilis. — Experiments 
demonstrate definite bacteriostatic and 
bacteriolj'tic properties of Bacillus subtilis 
and of "endosubtilysine” on cultures of 
tubercle bacilli. Subcutaneous administra- 
tion of endosubtilysine in guinea pigs with 
e.xperimental tuberculosis produced a retarda- 
tion in the progression of lesions. — Action du 
bacille subtil el de V endosubtilysine sur le 
bacille de Koch {souche d’Arloing et Courmont) 
et dans la tuberculose experimentale, H.-R. 
Olivier tfc L. de Saint-Rat, Rev. de la tuberc., 
1946, 10: 50. — ( V. Leites) 


Toxicity of Subtilin to Embryonic Tissue. — 
Subtilin, an antibiotic e.ttracted.from Bacillus 
subtilis, which was found to be antagonistic 
chiefly ag.ainst Gram positive oi^anLsms, 
including Mycobacicrium tuberculosis and other 
acid-fast bacteria, showed an extremely low 
toxicity for embryonic chick he.art tissue 
fragments cultivated in iitro. Subtilin was 
found to be approximately twenty times 
more toxic to Staphylococctis aureus than to 
chick heart tissue, a remarkably low tissue 
toxicity. A unit of subtilin is defined as the 
amount contained in 1 cc. of the highest 
dilution cap.able of killing Staphylococcus 
aureus in ten minutes at 37° C. (P.D.A. 
phenol coefficient method.) — Subtilin — Anti- 
biotic Produced by Bacillus subtilis: II. Toxic- 
ity of Subtilin to Living Embryonic Tissue, 
A. J. Salle & G. J. Jann, Proc. Soc. Exper. 
Biol. & Med., Jamiary, 1946, 61: SS. — (F. B. 
Seibert) 

Tuberculosis in Swine. — Lesions classified 
as representative of tuberculosis in swine were 
examined by direct smears made from 102 
submaxillary and mesenteric Ijunph nodes of 
swine, bj" culture and smears made from 
cultures vdth definite or suspicious growth, 
and bj' subcut-aneous inoculation into 
chickens and guinea pigs. The chickens 
and guinea pigs did not react to avian and 
bovine tuberculin before inoculation. They 
were tested at about monthly intervals 
thereafter for about six raontlis. Acid-fast 
bacilli resembling tubercle bacilli were found 
in smears from 95 (93.1 per cent) lesions. 
On culture, growth was obtained from 52 
(50.9 per cent) of the lesions. The bacilfi 
resembled tubercle bacilli, this being the 
only type encountered. iVom 15 (14.7 per 
cent) other lesions a few acid-fast bacilli 
were obtained on smears, but the number 
suggested that growth was either very slow 
or the organisms were carried over from the 
inoculum. As to the results of the inocula- 
tions into guinea pigs, only one swine specimen 
gave rise to generalized tuberculosis follou-ing 
guinea pig inoculation. , Subinoculations in- 
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dicated tliat this was a bovine type of tubercle 
bacillus. Quite a number of guinea pigs 
reacted slightly to avian tuberculin at one 
test or another; and 65 (63.7 per cent) had 
caseous lesions at the site of injection, reveal- 
ing in all but one smear acid-fast bacilli 
resembling tubercle bacilli. Of the inoc- 
ulated birds, 5 did not live long enough; 
of the remaining 97 birds, 85 (S7.6 per cent) 
became either positive to tuberculin or 
contained acid-fast bacilli in their tissues. 
Only in 2 reacting birds was it impossible to 
demonstrate acid-fast bacilli. Four of 7 
swine specimens, negative on smears for 
acid-fast bacilli, were infective for chickens, 
thus making a total of 99 (97 per cent) of the 
specimens containing acid-fast bacilli resem- 
bling tubercle bacilli. Two chickens, inoc- 
ulated with swine specimens negative on 
culture in chickens and guinea pigs, died 
before a definite conclusion could be reached. 
Of the remaining 100 specimens, 4 were 
chicken-negative but gave rise to local lesions 
with acid-fast bacilli, that is, S9 (89 per cent) 
of the specimens were positive for tubercle 
bacilli by chidden and/or guinea pig inocula- 
tion. In 88 per cent, the avian type was 
apparently found, and in 1 per cent, the 
bodne tjT)e. In 11 (11 per cent) of the 
swine specimens a definite demonstration of 
dable tubei'cle bacilli was- not possible by 
culture or animal inoculation, but in smears, 
acid-fast bacilli were present in all but 3. 
It is reasonable to assume that, in some 
instances, bacilli were of such low virulence 
or so few in number that they could not 
produce lesions in animals. — Tvberculovs 
Lesions of Sicine: II. Survetj of Lesions 
Found in the Prairie Provinces, Especially 
in Alberta, J. C. Banker, Conod. J. Comp. 
Med., September, 191,6, 10: 2.50. — (0. Pinner) 

Congo Red Test.— Interpretation of Congo 
red absorption tests falling between 40 and 
90 per cent is equivocal. Bennhold declared 
that tests in this range indicate amj-loid 
disease, the present work indicates' the 
contran-. In a group of 73 patients tested 


at Sea View Hospital and found to be within 
the “doubtful” absorption range (30 to 89 
per cent), retesting revealed markedly incon- 
sistent results, suggesting the possibility of 
a purely fortuitous factor in determining the 
exact percentage of dye absorbed. The 
retesting of these patients indicated that in 
no way may the test be considered to have 
prognostic value; a patient showing SO per 
cent absorption now maj' have 40 per cent 
absorption in three months. No correlation 
exists between the values shown in the Congo 
red tests and the nature of the primary 
disease. Justifiable conclusions from' this 
research are: a test showing less than 90 
per cent absorption cannot be considered 
diagnostic of amyloidosis; minimal or 
moderate amyloid disease may exist in the 
40 to 90 per cent group and must be distin- 
guished by other diagnostic measures. — The 
Significance and Interpretation of the “Doubt- 
ful” Congo Red Test, I. J. Selikoff, Quart. 
Bull. Sea Viexo Hosp., July, 1946, 8: 194 . — 
(P. Q. Edwards) 

Congo Red Test. — A critical review and 
studj' of the existing methods of the Congo 
red test are given. The authors describe an 
improved technique. All patients in whom 
the Congo red in the plasma after four minutes 
was less then 15 mg. per thousand cc. were 
frankly amyloidotic. All those with 20 mg. 
or more, had no amyloidosis. As the dis- 
tribution of the dj’e in the blood-stream is 
rapid and uniform, the four-minute test is 
generally sufficient. In liver disease the 
e-xcretion of Congo red is slow. In nephrosis 
the excretion is rapid with presence of Congo 
red in the urine. In non-amyloidotic nephro- 
sis, the disappearance of the Congo red is 
almost normal. There is not j'et a satis- 
factory test for the recovery of Congo red in 
the urine. — Tecnica folomclrica para la dosi- 
ficacion del rojo Congo del plasma sanguineo 
cn cl diagnostico dc la amiloidosis, A. J. 
Soubric & A. Patalano, An. Cdted. dc pat. y 
din. tubcTc.,Junc, 1945, 7: 143.~{W. Swicnly) 
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Anatomy of Right Upper Lobe Bronchus. — 
The right upper lobe bronchus has four 
di\isions: the apical branch, the anterior 
branch, the posterior branch, and the axillary 
branch. Bronchoscoplc and anatomical 
studies of the orifice of the right upper lobe 
bronchus led to the following classification: 
orifice with three openings, orifice with four 
openings, orifice with two openings. In the 
majority of cases (72.5 per cent) the right 
upper lobe bronchus was found to have 
three openings leading into the apical, 
anterior, and posterior branches. The 
axillary’ branch originates from the anterior 
or posterior di%ision or from both and is 
directed towards the point of junction of the 
three lobes. An orifice with four openings 
was found only in 10 per cent of cases. In 
these the a.\illary branch originates directly 
from the lobar bronchus. It is rnsible in 
the inferior part of the bronchoscopic field 
between the openings of the anterior and 
posterior branch and opposite the apical 
branch. An orifice with two openings was 
present in 15.5 per cent of cases, in which the 
apical branch originated from a common 
trunk with the anterior or posterior branch. 
The common trunk is always situated in the 
upper part of the bronchoscopic field. The 
axillary branch originates from the anterior 
or posterior branch or from both. — Orifices 
bronchoscopiqws et analomie broncMqve du 
lobe sup6rieiir droit, H. D’Hotir, Y. Devin & 
P. Langevin, Rev. de la inhere., 191,6, 10: 
«.— ( V. Leiies) 

The Segments of Lung. — It seems expedient 
to define a bronchopulmonary segment as 
that portion of lung served by a principal 
branch of a lobar bronchus, and thus the 
branch may be called a segmental bronchus. 
Such branches are relatively constant. The 
anatomy of broncH may be studied by casts, 
dissections and bronchograms. The surface 
limits of a segment may be studied by distend- 
ing it with, air through its bronchus. Collapse 
or infection may be limited to a segment. 
Intersegmental boundaries are often marked 
by partial fissures on the surface of the normal 


lung. The radiological features of consolida- 
tion and collapse of each segment are described 
with a notation to the effect that, in nearly 
all so-called segmental consolidations, the 
radiographic shadow is smaller than would 
be expected from anatomical studies or 
inflation preparations. This is due to asso- 
ciated collapse. Proof of this lies in the 
presence of emphysema in adjoining segments, 
curing of interlobar fissures toward the 
shadow and compensatory displacement of 
the mediastinum or diaphragm. Conversely, 
there is nearly alwaj's some consolidation in a 
collapsed segment. There are mne major 
segments in the right lung and eight in the 
left lung. Levels of segmental boundaries 
are given nith reference to a standard center- 
ing of tbe X-ray tube on the third costal 
cartilage at a distance of five feet. A 
segmental consolidation in the right middle 
lobe may be confused with interlobar effusion, 
but, in the lateral X-ray film, the fusiform 
homogeneous opacity of an effusion is absent. 
A bronchogram will usually distinguish 
between the two conditions hy showing the 
relation of the middle lobe bronchus to the 
shadows. The most important application of 
segmental anatomy is the recognition of the 
fact that, where there is a segmental lesion, 
attention should be directed to the related 
bronchus where growth or stricture maj’ be 
found. Thus, in bronchial carcinoma, an 
X-ray film revealing a large pulmonarj’ 
opacity may be due not to growth but to 
consolidation or collapse due to growth in 
the affected bronchus. Tliis will assist in 
estimating operability and in concentrating 
irradiation. In general, pneumonic lesions 
tend to transgress segmental boundaries or 
to affect less than a whole segment. This is 
especially true of atypical pneumonias. A 
truly segmental involvement is e^^dence 
against a simple pneumonic process. A 
knowledge of segmental anatom}'' with the 
direction of draining bronchi is important in 
planning postural drainage and in localiza- 
tion and external drainage of lung abscess. 
Acute putrid abscess is always segmental 
at its onset. Occasionally surgical resection 
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of separate bronchopulmonary segments is 
possible. — The Segments of the Lung, A. F. 
Foster-Garter & C. Hoyle, Dis. of Chest, 
November-December, 19^5, 11: 511. — (Jf. R. 
Boucot) 

Respiratory Air-flow, — ^The author has 
de\nsed an instrument for measuring the 
instantaneous rate of air-flow during both 
phases of respiration. The instrument con- 
sists of a fine platinum wire suspended across 
the diameter of a tube. This wire is pivoted 
at one end and connected to a half-turn 
spring at the other. The wire is mounted in 
channels and, as air flows through the tube, 
the wire deflects in direct proportion to the 
rate of air-flow; this deflection is photo- 
graphed on a mo^^ng film giving the air-flow 
curve or pneumotachogram. A portable 
instrument, operating upon a somewhat 
different principle, has been recently devised. 
Twenty-nine normal male subjects were 
tested mth this portable instrument; similar 
curves were obtained in most of these patients. 
The curves obtained in bronchial asthma are 
diagnostic: the curves show marked damping 
especially in the e.xpiratory phase; there is 
also a sharp return to zero at the end of 
expiration, a result produced in normal 
subjects by the application of external 
resistance. Among 8 patients with moder- 
ately advanced pulmonary tuberculosis, only 
3 jdelded abnormal curves; these 3 presented 
roentgen e\ddence of pulmonary fibrosis and 
diaphragmatic adhesions. First and early 
second-stage silicosis rarely produce any 
changes from the normal air-flow. Abnormal 
curves are usually seen in advanced second- 
and third-stage silicosis. The curves of 2 
men with siderosis were within the normal 
range. Patients with chronic emphysema 
also manifested abnormal cur^'es. Loss of 
pulmonary elasticity and internal resistance 
to air-flow are the chief factors in producing 
abnormal changes in air-flow cun^es. This 
teclmique appears to be of value in differ- 
entiating between lung deposits which cause 
fibrosis .and those which produce X-ray 
changes without fibrosis.— flespfro/ory Air 


Flow Characlerisiics and Their Relation to 
Certain Lung Conditions Occurring in Indus- 
try, L. Silverman, J. Indust. Hyg. & Toxicol., 
September, 1946, 28: 183. — (H. R. Nayer) 

New Method of Spirometry. — ^In order to 
avoid the disadvantages of the usual methods 
of bronchospirometry a new procedure is 
proposed based on compression of one 
hemithorax, thus permitting the evaluation 
of the function of each lung separately. A 
detailed description of the method is given, 
which combines thoracography, spirometry 
and hemithoracic compression. In cases 
where the patient does not tolerate complete 
blockage of the hemithorax, the method 
permits to var}’’ the degree of compression, 
Tlie institution of compression produces 
immediately a compensatory increase in the 
function of the contralateral lung, as evi- 
denced by an increase of the amplitude of 
respirations. Even in cases of reduced or 
absent motility of one hemithorax due to 
pleural sjonphysis, fibrothorax or unex- 
pandable lung, compression of the other side 
provokes a compensatory increase of the 
functional capacity — a fact which would 
not have become evident with the method of 
simultaneous bilateral bronchospirometry. 
The imperfections of the new method reside 
mainly in its technical difficulties, but it 
presents no discomfort for the patient. — Une 
nouvelle metkode d’examen fonctionel siparS 
des poumons, P . Labesse, Rev. de la tuberc 
1946, 10: 153.— { V. Leites) 

Respiratory Centre.— The neurons which 
constitute the respiratory centre are diffusely 
distributed through the reticular formation 
of the caudal half of the bulb. Those in the 
ventral reticular substance overlying the 
inferior olivary nuclei are concerned with 
inspiration. Those in the dorsal reticular 
substance are concerned with expiration. 
Excitatory connections between the con- 
stituent neurons of a given centre provide for 
coSrdination of contraction of widely dis- 
tributed respiratory muscles. Inhibitory con- 
nections between the two centres provide for 
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alternation of contraction of inspiratory 
and expiratory muscles. Tlie neurons of the 
respiratory centre are sensitive to the chemical 
and physical constitution of their fluid 
environment. They are excited by impulses 
impinging upon them by way of collaterals of 
the major sensory and motor tracts. Under 
combined chemical and sjmaptic stimulation 
these neurons discharge impulses repetiti%’^ely. 
The more intense the chemical stimuli and 
the more numerous the S3’naptic stimuli, the 
greater is the frequencj’- of discharge of 
impulses and the greater is the number of 
neurons active. Since the inspiratory neurons 
have the lowest threshold, inpiration is the 
dominant phase of respiration. In the 
absence of inhibitorj' influences which act 
upon the inspiratory centre from without, 
its discharge is continuous, and maintained 
tonic inspirations or apneusis results. The 
depth of the apneusis is a function of the sum 
of all the stimuh' acting upon the neurons of 
the inspirators' centre. Two inhibitory mech- 
anisms operate to interrupt rhythmically 
this repetitive activity of the inspiratory 
centre, namely' the vagal inhibitory' mech- 
anism and the pneumotaxic mechanism. 
As the lungs inflate during inspiration, 
impulses which originate in pulmonary' stretch 
receptors and which travel centrally over 
afferent fibers of the vagus nen'es excite 
the e-xpiratory centre. The inspiratory centre 
is reciprocally inhibited and e.xpiration results. 
As the lungs deflate, the afferent inflow 
dimim'shes, the inspiratory centre escapes 
and the cycle repeats. The pneumotaxic 
mechanism plays an analogous although a 
subsidiary' rdle under most circumstances. 
Thus impulses originating in the inspiratory' 
centre are transmitted rostrally to the 
pneumotaxic centre, and are then relayed 
caudally to the expiratory centre. Excitation 
of the e-vpiratory centre leads to reciprocal 
inhibition of the inspiratory centre, whereupon 
the circuit ceases to function and the cycle 
repeats. When the I'agus nen’Cs are cut 
the pneumotaxic centre maintains the rhythm 
of breathing. The rhytlim of breatlung is 
impressed upon the respiratory' centre by 


inhibitory mecham'sms operating from with- 
out, it is not an expression of properties 
inlierent in the neurons of the centre. The 
depth of breathing is deterim'ned by' the 
sensitivity of these neurons to their em'iron- 
ment and by' the e-xeitatory influences e.xerted 
by the many afferents which impinge upon 
them. The rate of breathing is determined 
by the excitability' of the neurons of the 
centre and by' the activity' of the inhibitory' 
mecham'sms which rhythmically interrupt 
their repetitive discharge. (Author’s sum- 
mary .) — Organization of the Respiratory 
Center, R. F. Pitts, Physiol. Rev., October, 
1946, 26: 609. — (G. C. Lciner) 

Pulmonary Ventilation and Anoxemia. — 
The relation of pulmonary ventilation to 
arterial o.vygenation has been studied in 9 
resting subjects breatliing 10.5 per cent 
oxy'gen. Arterial o.xygen saturation was 
found to be e-xtremely' sensitive to even 
small changes in pulmonary' ventilation. 
Increasing the resting ventilation by' half, a 
change of which the subject is scarcely' aware, 
may' increase arterial saturation by 10 to 20 
per cent. Doubling or tripling the resting 
ventilation produces smaller increases in 
saturation. Arterial o.xygen tension bears 
a direct and linear relation to respiratory 
minute volume. With increasing ventilation 
the alveolar and arterial oxy'gen tensions 
increased 1.5 and 2.0 times as fast as the 
corresponding carbon dio.xide tensions fell. 
Considerable improvement in o.xy'genation 
may be obtained, without symptoms of 
acapnia, by a small increase in resting ventila- 
tion. This effect is due to improved mixing 
of tracheal and alveolar air, replacement of 
carbon dio.xide by' o.xy'gen and temporary 
elevation of the respiratory' quotient, while 
subjects are in an unsteady state. The 
influence of changes in pulmonary ventilation 
must be evaluated in any clinical application 
of ano.xia. (Author’s summary '.) — The Effccl 
of Pulmonary Ventilation on Anoxemia, 
C. S. Houston, Am. J. Physiol,, July, 1946, 
146: 61S. — (G. C. Lciner) 
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Pulmonary Volume Receptors. — The re- 
sponses of single afferent fibers of the vagus 
nerve to changes in lung volume were re- 
corded in cats under Dial anesthesia. The 
fibers could be divided into distinct groups 
according to the rate at which their end- 
organs adapted to lung inflation. The slowly 
adapting receptors, had on the average a 
lower inflation threshold than the rapidly 
adapting receptors. Some receptors of both 
kinds responded to forced deflation of the 
lungs, but none were found which responded 
only to deflation. The conduction velocity, 
measured in 20 fibers and corrected to body 
temperature, was between 8 and 44 meters per 
second. The differences in adaptation and 
threshold of the two afferent fiber groups 
when compared with the two reflexes evoked 
by inflation of the lungs, suggest that impulses 
from slowly adapting endings inliibit inspira- 
tion, while those from the rapid adaptors 
excite inspiration. This evaluation of func- 
tion adequately accounts for the respiratory 
responses to both inflation and deflation of 
the lungs. Only the slowly adapting fibers 
are in action in eupnea. A change in their 
threshold contributes to the increased rate 
of respiration in hyperpnea. The principal 
function of the rapidlj' adapting fibers appears 
to be a reinforcement of depth of certain deep 
inspirations which have been initiated through 
other mechanisms. (Authors’ summary.) — 
A Unitary Analysis of Pulmonary Volume 
Receptors, G. G. Knowlton & M. G. Larrabee, 
A7n. J. PhijsioL, Scplemhcr, 1946, 147; 
100. — (G. C. Ledncr') 

Alveolar Gas Pressure. — ^The limitations 
inherent in direct methods for sampling 
alveolar air become critical during experiments 
on exercising subjects. An indirect method 
for calculating alveolar gas pressures has 
been deTidscd which requires simply the 
determination of arterial pCOj and pOj and 
pCO: of inspired .and e.\pired air.* A 
theoretical analysis indicates that alveolar 
pressures so determined represent the 
piij'siologicall}’' eflfective mean pressures and 
are not subject to errors introduced by 


“time” and “space” factors. By this indirect 
method the effective alveolar pressures may 
be determined during exercise without en- 
countering the difficulties inherent in the 
classical direct methods. (Authors’ sum- 
mary.) — On the Determination of the Physio- 
logically Effective Press^ires of Oxygen and 
Carbon Dioxide in Alveolar Air, R. L. Riley, 
J . L. Lilienthal, Jr., D. D. Proemmel & R. E. 
Franke, Am. J. Physiol, September, 1946, 
147: 191.— (G. C. Leiner) 

Alveolar and Arterial Oxygen Pressure. — 
By means of new techniques, measurements 
have been made in man of the oxygen pressure 
gradient existing between the alveolar air 
and the peripheral arterial blood, during 
rest and exercise, at sea level and at simulated 
altitude. At rest the gradient averaged 9 
mm. Hg and during exercise 16.5 mm. Hg; 
the development of anoxia produced no 
significant changes in the size of the gradients. 
A method is presented for differentiating- 
the total alveolar arterial oxygen pressure 
gradient into its two main components: 
membrane resistance and venous admixture. 
A theoretic<al analysis of the e.xperimental 
data indicates that when the level of oxygena- 
tion was high (sea level) the observed pressure 
gradient resulted for the most part from the 
admixture of venous blood entering from 
poorly ventilated alveoli, the bronchial cir- 
culation, the Thebesi.an and anterior cardiac 
vems and perhaps other sources. By con- 
trast, a low level oxygenation (anoxic anoxia) 
the gradient resulted largely from the pressure 
head which must develop across the 
pulmonary membrane to effect the transfer 
of the required volume of oxygen. Exercise 
by exerting a plysiological stress on the 
mechanisms sennng the transfer of oxygen 
from alveolar air to arterial blood, evokes 
an integrated series of respiratorj- and cardio- 
yascul.ar adaptations, one of which is the 
increase of the alveolar-arterial oxygen pres- 
gradient. The diffusion constant of 
the lung, calculated from the experimental 
oW-afons, avaraged 21 at test (raage 12 
to 36) and increased during exercise to an 
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average of G2 (range 50 to 70). (Authors’ 
summary .) — An Erpcrimcnlal Analysis in 
ilfon of the Oxygen Pressure Gradient from 
Alveolar Air to Arterial Blood during Rest 
and Exercise at Sea Level and at Altitude, J. L. 
Lilicnthttl, Jr., R. L. Riley, D. D. Procmmel 
& R, E. Franhe, Ath. J. Physiol., September, 
19/, G, 147: 199.— {G. C. Lcincr) 

Hemodynamics in Phosgene Poisoning. — 
Circulatorj’ measurements were made on 
anesthetized and unancsthetized dogs before 
and after exi)Osurc to phosgene. There was 
a decrease of the pulse rate and of the arterial 
pressure. The venous pressure remained 
unchanged. The blood volume decreased. 
There was a prolonged pulmonary circulation 
time, an increased arterial-venous oxygen 
difference and hemoconcentration. Spasms 
of vessels were seen. Death is due primarilj’^ 
to an interference with oxj'gen uptake because 
of pulmonary edema. If the acute stage of 
pulmonary edema with its attendant ano:dc 
anoxia is surrdved, circulatory failure may 
become a more important factor in the ulti- 
mate outcome. Venesection is not indicated 
in phosgene poisoning , — Hemodynamics vi 
Ptdmonary Irritant Poisoning, H. M. Pall, 
J. M. Tobias, M. N. Swift, S. Pastel & R. IF. 
Gerard, Am. J. Physiol., October, 194G, 147: 
S29. — {G. C. Leiner) 

Respiration in Cardiac Dyspnea. — Records 
of chest movements during breatliing were 
made with a Marey pneumograph in normal 
subjects, in patients with cardiac dyspnea 
and in patients with bronchial asthma. 
The relation of expiratorj”^ to inspiratory 
phase in 5 normal persons at rest varied from 
1.30:1 to 1.96:1, the average being 1.61:1. 
After exercise the average fell to 1.39:1. 
In 11 patients with heart disease at rest the 
ratio was between 1.52:1 and 2.90:1, with 
an average of 2.17:1. After exercise the 
ratio remained unchanged or decreased onl 3 '- 
slightly. In 2 patients with bronchial astlima 
the ratio was at rest 2.14 in average; after 
exercise it was 1.81. The intravenous admin- 
istration of aminophyltin produced in cardiac 


and in bronchia! asthma a marked relative 
shortening of the expiratory [)hase. The 
vital c.apacitj' increased in p.atients with 
cardiac and in patients with bronchial astlima 
after injection of aminophyllin; in a normal 
subject there was onlj' .an insignificant in- 
crc.asc. From these obsenaations it is con- 
cluded that bronchosp.asm is present in both 
groups of patients . — Abnormalities of the 
Respiratory Pattern in Patimts with Cardiac 
Dyspnea, H. E. Heyer, Am. Ilcarl J., 
OeiobcT, 19/, 6, 32: /,57. — (<7, C. Leiner) 

Pulmonary Permeability. — Pulmonarj' 
permeability was studied bj* injecting ethyl 
alcohol intravenouslj' and determining the 
output in tiie expired air. A detailed de- 
scription of the method and its causes of 
error is given. Clinical experiments did 
not permit to establish any correlation 
between the condition of the lung and the 
elimination of alcohol. Disturbances of pul- 
jnonarj'^ permeability are not considered 
to be clinically significant, Wliat counts 
in pulmonary permeabilitj”, is not so much 
the total surface of the lung but the relation 
between surface and alveolar volume. Most 
lung diseases did not modify this relation 
with the exception of generalized emphj’sema 
in wliich a slight reduction of the factor was 
found. — Esl-il possible de faire Vexamen 
fonetionel du poumon par des tests d’ilimination 
des substances volatiles? Y a-i-il des troubles 
cliniques de la permSdbilite pulmonaire?, 
R. Monod & M. Cara, Le Poumon, September- 
October, 1945, 1: 857 . — ( F. Leites) 

Phrenic Nerve Response to Lung Inflation. 
— ^The influence of changes in lung volume on 
the discharge of impulses bj'' single phrenic 
motor neurones was investigated in cats 
anesthetized with Dial or deCebrated under 
ether. Inflation of the lungs inhibits the 
phremc discharge for a length of time that 
in'ereases udth the volume of inflation. Large 
inflations, in addition to this well-known 
inhibition of inspiration, have an excitant 
action wliich is revealed by a brief burst of 
motor impulses as the lungs expand. Tills 
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excitant action is of short duration and has a s 
threshold which is relatively independent c 
of the rate of distention. The inspiration- i 
exciting reflex is independent of vascular i 
pressure receptors since it is not reduced « 
during occlusion of the pulmonary artery. ( 
Both the inhibition and excitation of inspira- 
tion by lung inflation are eliminated bj'' 
cutting both vagus nerv'es. It is suggested 
that these reflexes are due to impulses from 
two distinct sets of pulmonary receptors of 
different thresholds and different rates of 
adaptation. Increased activity of phrenic ino- 
tor neurones is caused bj*^ artificial distention 
of the lungs only when the lungs are inflated 
to a volume which exceeds that reached in 
eupneic respiration. Following a suddenly 
induced pneumothorax the next inspiration 
is very much prolonged, but the frequency 
of discharge follows exactly the same time 
course as in normal inspiration up to the 
time when the normal discharge is abruptly 
curtailed. Inspiration is thus uninfluenced 
by impulses from pulmonary stretch receptors 
until its termination is suddenly brought 
about by the inspiration-inhibiting reflex. 
The inspiration-exciting reflex initiated by 
superinflation of the lungs is inactive in 
normal eupneic breathing, but may serve to 
increase the depth of any unusually deep 
inspiration. (Authors’ summary.)— Fzdta- 
tion and Inhibition of Phrenic Motoneurones 
by Inflation of the Lungs, M. G. Larrabee & 
G. C. Knowlton, Am. J. Physiol, September, 
1946, 147: 90.— {G. C. Leiner) 


Pulmonary Calcifications. — It was recently 
reported that pulmonary calcification is more 
frequently associated with sensitivity to 
histoplasmin than to tuberculin or coccidiodin 


showm that the area of prevalence of tuber- 
culin negative pulmonary calcification cor- 
responds with the endemic area of histoplas- 
mosis. The study presented is based on 
data by Palmer and additional material 
collected with the help of the National 
Tuberculosis Association, the United States 
Public Health Service and a large number of 
schools of nursing. There is a wide variation 
of pulmonary calcification geographically but 
the positive reaction to histoplasmin closely 
parallels the incidence of calcification but no 
such parallel with positive tuberculin reactions 
was apparent in this material. Four times 
as many nurses showed calcification in Kansas 
City as in Philadelplua and over four times 
as many were sensitive to histoplasmin. 
All but 38 of 532 tuberculin-negative persons 
were histoplasmin positive. There are no 
generally accepted criteria for the recognition 
of pulmonary calcification. A total of 6,199 
student nurses were X-rayed and tested with 
tuberculin and histoplasmin. Pulmonary cal- 
; cification was found in 698, 57 of whom were 
; tuberculin-positive, 109 tuberculin- and histo- 
. plasmin-positive. Little association could be 
r found between questionable calcification and 
1 sensitivity to either antigen. An attempt 
} was made to differentiate between calcification 
1 presumably due to tuberculosis and that 
- presumably due to liistoplasmosis or an 
s immunologically similar disease. The total 
h number of calcific deposits did not seem to 
", differ in the two groups and no striking or 
characteristic feature of the individual lesions 
has been noted which would be of value in 
y determining the etiological factor. It is 
re possible that histoplasmosis is responsible for 
;o most instances of scattered multiple bilateral 
in calcifications. Massive calcification in the 


in the central eastern portion of the United hilar zones has frequently been considered 
States. In the' past few years pulmonary pathognomonic of healed tuberculosis, but 
calcification in tuberculin-negative persons from these studies it is evident that such 
has been demonstrated in many of the central areas need not represent previous tuberculous 
eastern states and other agents than the infection. It is likely that sensitivity to 
tubercle bacillus have been considered as the histoplasmin is an indication of previous 
possible causative factor. Aronson presented infection with the fungus Histoplasma capsula- 
evidence favoring coccidioidomycosis among turn or an immunologically related organism, 
the Indians in the Southwest. Smith has and that infection with these organisms is 
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not necessarily serious or fatal but is wide- 
spread in subclinienl form. Since it is 
impossible to distinguish between the cal- 
cifications resulting from the two infections 
it may be inferred that the rocntgenograpliic 
appearance of the benign form of histo- 
plasmosis may resemble tuberculosis during 
the active phase. The tuberculin reaction 
and finding of tubercle bacilli arc, there- 
fore, essential in the diagnosis of pulmo- 
narj’ tuberculosis . — Pvhnomry Calcificalion: 
Rocntycnographic Obscrvalions in Rdalion to 
Hisloplamin and Tuberculin Reactions, 11. B. 
Zwerling cS; C. E. Palmer, Radiology, July, 
me, 47: F. Mitchell) 

Pulmonary Calcifications and Age. — Intra- 
thoracic calcifications following tuberculous 
infection were studied in 1,457 American 
Indian cliildren who were tlie control group 
in previously reported studies on BCG 
vaccination. In this group, 19S developed 
tuberculosis; calcifications subsequently oc- 
curred in 49 of these children. Calcified foci 
were seen most frequently during the second 
and tliird years following the first lesion. 
In the youngest age group, calcification 
developed in 76.5 per cent of tuberculosis 
cases. The rate declined in older children, 
and was found in only 2.4 per cent of tuber- 
culosis cases in which the disease started 
between the ages of 15 and 19. It is con- 
cluded that the frequenc 3 ’' with which cal- 
cification develops in pulmonarj-^ tuberculosis 
varies directly with the age at which the 
tuberculous lesions begin. — Variation with 
Age in the Frequency of Tuberculous Ptd- 
monary Calcificalion, R. H. High & H. B. 
Zwerling, Pub. Health Rep., December 6, 1940, 
61: 1769. — (M. Pinner) 

Pulmonary Calcifications. — total of 113 
cases of disseminated pulmonary calcifications 
were studied. Of these, 64 cases were 
derived from an X-ray survey of 15,980 
school children in Kansas Citj'. An addi- 
tional 49 cases came from other sources. Of 
the total 113 cases, 69, or 61.1 per cent, had 
multiple bilateral calcifications, while 44 had 


calcifications of the mili.ary tj^pe. Calcifica- 
tions in the liil.ar lymph nodes were seen in 

73.5 per cent of the former ijire and in 50.0 
per cent of the latter type. The prevalence 
of calcifications increased with age, being 
zero in children under 4 j'cars and increasing 
to 10 per thousand in the age group of 16 to IS. 
Thej' were about four times as frequent in 
whites as in Negroes. No persons with 
calcifications reacted to tuberculin onlj*; 

93.5 per cent of persons with disseminated 
calcifications reacted to histopLasmin alone. 
Two cases reacted both to tuberculin and to 
histoplasmin, and 2 reacted to neither sub- 
stance. In the whole group of 113 cases, 
96.3 per cent reacted to histopLosmin, and 
only 4 did not react to it. None of the group 
reacted onlj' to tuberculin. This study 
provides further circumstantial evidence in 
support of the working hj'pothesis that, at 
least in some parts of the U.S.A., disseminated 
calcifications are caused bj' whatever agent 
produces sensiti\dty to histoplasmin. — Dis- 
seminated Pulmonary Calcificalion, R. H. 
High, H. B. Zwerling ifc M. L. Furcolow, 
Pub. Health Rep., January S, 1947 , 62: 
SO. — (M. Pinner) 

Calcifications in Spleen. — As incidental 
findings in an X-ray survey in Kans£is City, 20 
cases of splenic calcifications were found. 
It is in this geographical area of the U.S.A. 
that about 40 per cent of white school children 
(and a soraewliat lower percentage of Negro 
school children) react to histoplasmin. 
Among children with pulmonar.v calcifications, 
about SO per cent react to histoplasmin, and 
it was found the 7S.6 per cent of children 
with splenic calcifications reacted to histo- 
plasmin. The close similaritj' in the 
prevalence of histoplasmin reactors among 
children with pulmonarj' and with splenic 
calcifications suggests that extrapulraonary 
calcifications are problbl 5 '’ caused bj'^ the 
same agent that causes pulmonary calcifica- 
tions, and that produces skin sensitivity to 
lustoplasmin. Splenic calcifications indicate 
that the causative agent maj’’ be disseminated 
hematogenousbq and apparently without 
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causing ob\aous clinical disease. It is not 
likel}’ that tuberculosis is the most frequent 
cause of splenic calcifications in this geo- 
grapliical region. — Calcificaiions in the Spleen, 
R H. High, Ptib. Health Rep., December 6, 
1946, 61: 1782— {M. Pinner) 

Upper Respiratory Infections. — The factors 
involved in the control of upper respiratory 
infections, mostlj' caused by hemohdic 
streptococci, are discussed. For climatic 
reasons, training camps should be situated in 
the southern part of the country. Over- 
crowding must be avoided; minimum li-^dng 
space requirements, established usually ac- 
cording to the standards of the Medical 
Department, are at times far from ideal in 
regard to epidemic disease control. In some 
epidemic areas, even these minimal standards 
have not been adhered to. The introduction, 
at frequent intervals, of new and usually 
•susceptible recruits into battalions where 
streptococcal infection is prevalent, is an 
ideal condition for building up and maintain- 
ing epidemics. Instead, recruits should be 
grouped as fast as possible into self-contained 
batallions into which no new recruits should 
be transferred during the training period. 
After a batallion has been moved out, the 
vacated living quarters should be thoroughly 
cleaned, aired and disinfected. Present bar- 
racks designs foster the spread of epidemics. 
The incidence of streptococcal infections is 
more closely related to the number of men 
housed under one roof than to the space 
allotted per man. A maximum of 4 men per 
room is an ideal practical arrangement 
Mere partitioning of barracks into cubicles 
with a common aisle between them, is in- 
effective. Changes in basic design can be 
consider^ for future construction only 
Multitudes of organisms, including hemolytic 
streptococci, are harbored in floor dust and 

^ir-borne whenever 
the dust IS disturbed or the bed clothes are 
shaken. Ehmination of drj- sweenino- 
ojling of tedding end floor, rrilb the «<c!ption 
of rough concrete and linoleum, are higlilv 
recommended. Oil on bed clothes is hJiy 


noticeable; on floors, it soaks in within a few 
hours; it immobilizes dust and. bacteria but 
has no bactericidal effect unless a germicide 
has been added. Ultra'violet irradiation of 
air and surfaces has been effective in killing 
bacteria but is e.\-pensive, it would be 
extremely useful in communicable disease 
wards of hospitals. Ultraviolet light plus 
oiling reduces air-borne organisms by as 
much as 80 per cent, thus diminishing cross- 
infection. Propylene and triethylene glycol 
used in aerosols condense on, and kill bacteria 
in the air, but do not kill organisms present 
on surfaces. Their wide-spread use has not 
yet proved practicable, but they may be 
found useful in selected places. Patients 
with upper respiratorj' infections should be 
segregated in hospital wards limited to the 
exclusive care of such cases. Ideally, these 
wards should offer single rooms and be 
managed as contagious disease wards, with 
no ^ free communication allowed between 
patients and the medical and nursing staff 
employing the proper isolation teclmique. 
If this should not be possible, each bed should 
be placed in an improvised cubicle made of 
sheets or built-in partitions. After recovery 
the patient should be moved to a ward of 
siimlar design, reserved for patients con- 
valescing from, upper respiratory infections. 
If, at this stage, cultures from nose and 
throat are positive for hemolyi;ic streptococci, 
pemcilhn should be administered. After two 
consecutive cultures have been negative, the 
patient can be returned to his company. This 
process should not require more than fourteen 
days and will save many man-days. In order 
to some of the factors which at present 
operate to produce cross-infections and new 
cases the foUowing measures are recor 
mended : (1) segregation, in the waiting rooms 

( 2 ) Llw "PP®'' respiratory infections^ 
(2) ^sigmng of staggered sick-call hours 

mand, (S) proper stenlization of all items of 

w r, " “'““'“tory; Infections emsed 
Olho ^ t«Blant strains become epidemic 
Other agents now available are not 0000 ^: 
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ing. The results of active immunization with 
killed whole organisms of prevalent types, as 
well as tiTie-spccific antigenic components of 
of the cells do not justify the use of this method 
for niiiss protection. .Passive immunization 
with gamma globulin has, on the wliole, been 
disappointing . — Control of Upper Respiratory 
Diseases, {not signed), Bull. U. S. Army Med. 
Dept., December, 1940, 6: 675. — (0. Pinner) 

Upper Respiratory Infections. — In 13 pa- 
tients who were hospitalized because of upper 
respiratory infection electrocardiographic 
changes were obseia'cd. Group A beta-hemo- 
lytic streptococci were present in the naso- 
pharyngeal cultures of 5 of these patients; in 
one case a Group B and in one a Group G betn- 
hemobiiic streptococcus was found. In 6 
cases repeated cultures showed only the usual 
nasopharyngeal organisms. The most fre- 
quent electrocardiographic changes were T- 
wave inversions and depressions. With the 
exception of one, none of the patients was 
acutely ill. None of these patients had 
cardiac signs or symptoms when the electro- 
cardiographic changes were observed. Only 
one patient developed clinical manifestations 
suggesting rheumatic fever. All patients re- 
covered. A nonspecific toxic etiology is as- 
sumed. Sulfonamide administration may be 
an additive factor . — Electrocardiographic 
Changes Occurring during Upper Respiratory 
Infections, D. Young, Am. Heart J., Septem- 
ber, 1946, 32: SSS. — (G. C. Leiner) 

Cure of Early Bronchiectasis by Pneumo- 
thorax. — ^This report from the Mt. Sinai Hos- 
pital, New York, based on 6 cases, gives an 
enthusiastic recommendation for the treat- 
ment of bronchiectasis by pneumothorax in 
all cases where the usual measures fail (chemo- 
therapy, bronchoscopic aspirations, partial 
drainage, etc.) and where absence of adhesions 
permit a selective collapse of the diseased lobe. 
The collapse need be maintained for only six 
months, as complete recovery was attained in 
this period, and the reexpanded lobes have 
remained cured over periods ranging from 
seven to thirteen years. Favorable results 


with pneumothorax therapy in chronic cases is 
app.arcnfly possible if a selective collapse can 
be obtained; the failures may be treated by 
radical surgical measures. Pneumothorax 
therapy, if employed judiciou.sl 3 % has no mor- 
tality, no morbidity and no serious complica- 
tions. In the pathogenasis of bronchiectasis, 
bronchial dilatation is caused by the weaken- 
ing of the muscular and elastic tissues by in- 
fection. Tliis dilatation is augmented bj' 
cough, by bronchial obstruction, bj' the pull on 
the injured bronchi c-xerted during inspiration 
by the expanding thorax transmitted through 
atelectatic lung instead of through elastic par- 
enchjTna; and b}’- the pull of the more negative 
intrapleural pressure which is found in the 
presence of atelectasis or fibrosis. With these 
factors in mind the objectives in treatment of 
bronchiectasis are: (1) to diminish the trauma 
of respiration by decreasing its force; (S) to 
minimize the trauma of cough; (S) to counter- 
act the increased pull on the diseased bronchi 
because of lowered intrapleural pressures; (4) 
to ehminate the infection in lung and bronchi. 
Case reports show that pneumothorax can 
accomplish these objectives, since cough 
promptly decreased and then disappeared 
within one to four weeks; infection subsided 
promptly and permanently. In case reports 
it is also shown that suppurative broncho- 
pneumonia can result in the rapid development 
of saccular bronchiectasis, and that pneumo- 
thorax therapy is not only an effective measure 
in preventing the development of bronchiec- 
tasis, but also in its treatment. In these cases, 
pneumothorax was tried only after two months 
of treatment by other measures: postural 
drainage, repeated bronchoscopic aspirations, 
generous use of expectorants (iodides), fre- 
quent inhalations of 5 per cent carbon dioxide 
in oxygen, inhalations of steam as well as 
chemotherapy. When these measures failed, 
pneumothorax was tried and brought about 
cures. These cases were treated in the pre- 
penicillin period, and the best way to use this 
drug, whether by inhalation spray, by catheter 
instillation, by injection or whether by all 
methods simultaneously, has not yet been 
determined . — Pneumothirax Therapy foe 
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Early Bronchiectasis, H. Hcnnell, J. Thoracic 
Swg., Avgvst, 1940, IS: SS9.~(W. M. G. 
Jones) 


Flagellate In Bronchiectasis. — ^It is generally 
recognized that only one flagellate normally 
lives in the mouth of man — genus Tricho- 
monas Donne. A patient is reported in whose 
sputum many flagellates were discovered. He 
was admitted to hospital wdth diagnosis of 
malaria. Despite vigorous antimalarial ther- 
apy p3Texia continued. He started to e-v-pec- 
torate a considerable amount of foul smelUng 
sputum. A lung abscess was diagnosed two 
weeks after admission and under sulphonamide 
therapy pyrexia declined, but quantity of spu- 
tum and respiratory distress were unchanged. 
Original examination of the sputum revealed 
numerous flagellates and spirochaetes in addi- 
tion to the customary fauna. Further ex- 
aminations, with careful attention to avoid- 


ance of contamination, revealed the same 
picture. Gradually they decreased and finally 
no flagellates were found. Patient died three 
weeks after admission. Necropsy showed 
bilateral pulmonary fibrosis, with numerous 
irregularly shaped cavities filled with foul 
smelling gelatinous secretion. Histological 
examination confirmed the diagnosis of long- 
standing cylindrical bronchiectasis. No 


agellates were noted in cavity secretions post- 
mortem. The flagellate recovered from the 
sputum was pear-shaped, 10 to 15 y in length, 
two equal flagella at the narrow end. It 
IS considered that this was either Trichomonas 
■enoi or the flagellate stage of Dimastigamoeha 
ffrv en, which had entered the lungs via the 
out and had there found in the mucopuru- 
^ material of the bronchiectatic cavities an 

tiSed”"^ ThT ™ mul- 

j *^^tbors state that there is little 

nothing flagellates are 

Pbytically on sapro- 

bronnl,i/f T “ decaying contents in the 

Pathob , apparently no 

CaseoJ Bronchiec- 
■ • * J- T. Frendiville, Bril. 


M. J., February 2, 1946, 1: 158.-~{D. H. 
Cohen) 

Bronchiectasis and Atelectasis. — Four cases 
of atelectasis with bronchiectasis are described. 
In all 4 cases, reaeration and reexpansion of 
the collapsed portion of the lung occurred . In 
3, there was retrogression of the bronchiecta- 
sis; in the other case, it persisted. — Bronchiec- 
fflsis and Atelectasis: Temporary and Per- 
manent Changes, .F P. L. Lander, Thorax, 
September, 1946,1 : 198. — (A. G. Cohen) 

Atelectatic Bronchiectasis. — Shadow's repre- 
senting the right middle lobe -n the conven- 
tional postero-anterior view are oltcr. diflBcult 
to interpret. Lateral views help butsome.’imes 
the shadow of the atelectatic lobe is hardly 
denser than that of the normal lung. In fact, 
this is often also true in postero-anterior views. 
It is believed that the lordotic position brings 
the interlobar septum more or less in the plane 
of the rays. Fourteen cases of atelectatic 
bronchiectasis of the right middle lobe were 
seen in an eighteen-month period. In most 
cases cough, with or without purulent sputum, 
had been present since an early age. Slight 
variable physical signs referable to the middle 
lobe were found in less than 50 per cent of 
cases. Roentgenograms in the conventional 
views were normal in many cases. Abnormal 
findings included increased striation at the 
right base, hazy opacity in the region of the 
lower pole of the right hilum extending a little 
way into the lung field and enlargement of the 
lower pole of the root of the right lung with or 
without downward retraction. The lordotic 
view showed a triangular shadow with its base 
on the right cardiac border below the hilum 
and its apex somewhere in the middle of the 
lower lung field. The upper and low’er mar- 
gins were sharp. This area was denser than 
the surrounding lung field. The shadow was 
seldom homogeneous. Bronchograms taken 
in the lordotic position served to dissociate the 
shadows of the middle lobe bronchi from those 
of the lower lobe. Lipiodol was seen to enter 
the involved area and bronchiectases were 
found. — Atelectatic Bronchiectasis of the Right 
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Middle Lobe, A. T. Doig, Tubercle, November, 
1946,27: m— (A. G. Cohen) 

Hemoptysis and Bronchoscopy. — ^Amoug 
332 bronchoscopies performed for various rea- 
sons, SO (24 per cent) were indicated by a pre- 
vious hemoptj’sis. Hemorrhagic trachco- 
broncliitis was found in 3S cases, 19 of these 
had active or arrested pulmonary tuberculo- 
sis. Bronchoscopj' revealed bronchogenie car- 
cinoma in 12.5 per cent of the cases, benign 
bronchial tumors in 5 per cent, bronchiectasis 
in 15 per cent, bronchial stenosis in 7.5 per 
cent. There was no demonstrable bronchial 
abnormalitj' in 7.5 per cent of c.ases. It is con- 
cluded that in 90 per cent of the cases with 
hemoptj’sis bronchoscopj’ permitted to deter- 
mine the tracheobronchial origin and the 
specific cause of the bleeding. — Hcmoplyste el 
endoscopic bro7Khiquc, unc slatisliquc de SO 
cas, P. Mounier-Kuhn, C. Ollagnicr & A. 
Persillos, Le Poumon, Juhj- August, 1946, 2: 
IS. — ( Leites) 

Aerosol in Asthma. — ^Eightj'-four patients 
with acute or clrronic asthmatic dyspnea were 
treated with inhalation of nebulized broncho- 
dilator drugs, chiefly 0.2 per cent Aleudrine 
(isopropj’l adrenaline) which is reported to 
have ten times the bronchodiiator power of 
adrenalin, ndth or without 0.5 to 1.0 per cent 
Adrianol (neosjmephrin). The results arc 
classified according to the age, se.x, duration of 
treatment, tj^e of dyspnea and intensitj’ of 
the sj-mptoms, and by dominant etiological 
factor. All 84 patients are stated to have ex- 
perienced some relief, most of them markedly 
so. — La (herapexdiquc pro longce des dyspnoes 
asthmaliformes par Ics aerosols medicaiiietitexix 
pneumodilalateurs, R. Charlier, Rev. beige sc. 
med., February, 1946, 16: 49. — {E. Bogen) 

Treatment of Pulmonary Actinomycosis. — 
This report deals v'ith 19 cases from Barnes 
Hospital since 1925. (Total number in all 


reports, therefore, 52). Of these 19 cases, all 
had proved laborntorj’ diagnosi.s, but the 
author believes manj’ cases maj’ have been 
missed due to the difliculty in finding the or- 
ganism, which in some cases took as long as 
two to three years. Eight of the 19 cases have 
died as a result of the infection or its complicji- 
tions; 6 of these died bj’ generalization of the 
dise.Tse. In 5 patients the disease first made 
its appearance in the intestinal tract, and these 
all did poorlj’. Only 6 professed anj- associa- 
tion with cattle. Detailed reports of the cases 
that recovered are given. Surgical drainage 
or resection of diseased tissue was performed 
in all patients, supplemented bj’ penicillin or 
sulfonamides, or small doses of X-r.aj' irradia- 
tion in certain inst.ancc3. Other adjuvants 
used formerly were thjinol and potassium 
iodide in addition to sui^ery. The author was 
struck by the remarkable benefits of penicillin 
to control the most severe sjTnptoms, and be- 
lieves this drug will sui)ercedc all others, to 
supplement the surgical treiitment. About 
25 per cent of all infections .are present in lung 
and chest wall; 60 per cent in the jaw and 
cervical regions. The pulmonary picture pre- 
sented bj- these cases is that of a chronic pneu- 
monitis accompaiued by fever, cough and es- 
peciallj’ chest pain. The infection extends 
over many months. Lung abscesses tend to 
be small and multiple. The disease may ex- 
tend in anj’ direction, peripherally involving 
pleura, periosteum and ribs. Chest wall sin- 
uses drain for a long time. Medial e.xtension 
may enter mediastinum or spinal canal. En- 
trance into blood stream proves rapidlj' fatal. 
Diagnosis is best made from tissue section. 
Material directlj’ aspirated from an abscess or 
obtained through a bronchoscope is more sat- 
isfactorj’ than discharge from a sinus tract. 
The fungi can be cultured and this should al- 
waj’s be done in suspected cases. — Treatment 
of Pulmonary Actmomycosis with a Report of 
Seven Arrested Cases, J. K. Poppe, J . Thoracic 
Surg., April, 1946, IS: 11S.—{W. M. G. Jones) 
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